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ABSTRACT 
Patterns of use in a Division I University Fueling Station Before and After Implementing 
a Nutrition Education Intervention 
by 
Cady Peters, Master of Science 
Utah State University, 2020 
 
Major Professor: Dr. Heidi Wengreen, RD, Ph.D 
Department: Nutrition, Dietetics, and Food Science 
 
The Fueling Station at USU provides all Division I athletes with high quality, 
convenient snacks for pre-and post-workout fuel, however a lack of nutrition knowledge 
often prevents athletes from making appropriate choices that enhance performance and 
recovery. The purpose of this study was to examine the changes in appropriateness of the 
athlete’s meal choices at the Fueling Station based on their macronutrient distribution and 
timing of workout or training event before and after implementation of a nutrition 
education intervention. Topics covered in the education included Carbohydrate, Protein, 
and Building a Performance Plate. Athletes completed an online survey about their food 
selections and timing of workout or training events each time they visited the Fueling 
Station. Results show that after three-weeks, the nutrition education did not result in 
improvements of athletes pre- and post-workout choices as measured by the criteria 
defined, however, 93% noticed the education and 44% reported that they made changes 
in their diet based on what they learned. Further research is needed regarding an effective 
way to improve behavior change of athletes in a Fueling Station.  
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Patterns of use in a Division I Fueling Station Before and After Implementing a Nutrition 
Education Intervention 
Cady L. Peters 
 
Well-timed nutrition strategies are a well-established way to improve athletic 
performance and minimize recovery time, however, athletes often do not prioritize 
nutrition as a strategy to gain an edge over their competitors. Even with a resource such 
as a Fueling Station, which provides athletes with nutrient dense, convenient pre-and 
post-workout snacks, athletes still struggle understanding which foods are an appropriate 
choice for their purpose of eating.  
The purpose of this research was to examine the changes in the appropriateness of 
the athlete’s meal choices at the Fueling Station based on their macronutrient distribution 
and timing of workout or training event before and after implementation of a nutrition 
education intervention. The education was implemented over three-weeks covering the 
topics of Carbohydrate, Protein, and Building a Performance Plate. Athletes were asked 
to complete a 14-question Qualtrics survey on iPads each time they visited the Fueling 
Station during the week prior to and after the education indicating what foods they ate 
and the timing of their workout or training event. 
Results show that there were no significant differences in the appropriateness of 
the athlete’s pre- and post-exercise meal choices after the three-week education. 
However, 93% of athletes reported that they noticed the education and 44% indicated that 
they made changes in their diet based on what they learned. Further research on 
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effectively educating and improving behaviors of athletes in a University Fueling Station 
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CHAPTER I 
THE IMPORTANCE OF PROPER NUTRITION IN COLLEGE ATHLETES  
ABSTRACT 
The purpose of this research project is to examine the appropriateness of student-
athlete’s current choices in a Fueling Station regarding food selection, timing, and 
purpose of eating, and whether their choices improve after four weeks of a nutrition 
education intervention. Numerous studies indicate that this population often lacks 
knowledge of basic sports nutrition principals. Only few studies have directly assessed 
actual nutrition behaviors of this population and/or how to improve them. However, 
results from these few studies indicate that student-athletes diets are often inadequate, 
especially in regards to total energy and macronutrient intake. Some behavioral studies 
suggest use of Social Cognitive Theory constructs in education to promote behavior 
change rather than just increase knowledge.  
There are no published studies assessing student-athlete’s patterns of use in 
University Fueling Stations. Fueling Stations are intended to provide athletes with easy 
access to high quality, nutritious snacks; however, a lack of nutrition knowledge may 
prevent athletes from choosing the right snacks for fuel or recovery. It is important for 
athletes to understand that while every option provided in University Fueling Stations is a 
nutritional option, there is still an appropriate and inappropriate choice depending on the 






 It is obvious that food is essential for one’s life. Most individuals also find it 
evident that making healthful choices for daily meals promotes optimal wellbeing and 
prevents illness. It is not as obvious to many people, however, that healthy nutrition 
practices are essential for maximal athletic performance and preventing injury. Many 
intercollegiate student-athletes specifically, either ignore nutrition as an essential 
component for performance or simply lack sports nutrition knowledge1. Either way, 
collegiate athletes are often following diets high in fat and processed foods, yet 
inadequate in key nutrients necessary for optimal performance and healthy body 
composition2. This problem should be of utmost importance for collegiate athletes 
because these inadequate intakes put athletes at higher risk for injury and prevent them 
from performing at their fullest potential and gaining the edge they are looking for over 
their competitors3.  
 Furthermore, timing of meals related to training and/or competition schedule is a 
critical component for optimal athletic performance that is being overlooked by 
intercollegiate student-athletes4. Multiple studies investigate the lack of nutrition 
knowledge in intercollegiate student-athletes, but few examine athletes’ dietary patterns 
regarding food choices and timing of fueling in relation to physical training and events. 
Educating collegiate athletes, not only on healthy food choices and amounts, but also on 
properly timed eating patterns should be a significant focus for sport nutrition 
professionals. More research needs to be done to evaluate collegiate athletes’ dietary 
patterns including food selection and timing of meals, which is what we intend to do in 
this study.  
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 This study was designed to examine the nutrition practices of NCAA Division I 
student-athletes in the Utah State University Fueling Station. It will also highlight 
potential improvements of athletes’ food selection regarding macronutrient focus and 
timing after completion of a three-week nutrition education intervention. Data from this 
study will provide nutrition and sport professionals with greater insight into the 
knowledge gaps and undesirable nutrition behaviors of collegiate athletes as well as the 
effectiveness of a minimal resource nutrition education intervention on improving food 
selection in a Division I University sanctioned Fueling Station.  
REVIEW OF LITERATURE 
Lack of Nutrition Knowledge in Intercollegiate Athletes 
Research has exposed a significant lack of nutrition knowledge in intercollegiate 
athletes in multiple contexts over and over again1-6. Many studies have also revealed a 
lack of nutrition knowledge in those who most greatly influence collegiate athletes such 
as coaches5. It has been well known that nutrition knowledge is a problem in the college 
athlete setting. For example, of 123 mid-major Division I student-athletes (47 female and 
76 male) from baseball, softball, men’s soccer, track and field, and tennis who completed 
a questionnaire determining adequate sports nutrition knowledge, only 12 achieved an 
adequate score of 75% or higher1. A similar study of 328 Division I student-athletes (237 
men and 91 women from various sports) demonstrated that only 60% of athletes knew 
that carbohydrate and fat are the main energy sources for activity and many believed that 
protein is the main energy source for the muscle6. In addition, majority believed that 
vitamin and mineral supplements increase energy and sugar eaten before an event would 
adversely affect performance6. Thirty-five percent believed that protein supplements are 
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necessary6. The mean nutrition knowledge score of all athletes was 5.8 plus or minus 1.8 
(scale 0-11)6. Of 22 articles in a systematic review (2011) addressing Nutrition 
Knowledge in intercollegiate student-athletes (without a comparison group), it was 
indicated that most athletes in their samples could not correctly identify the role of certain 
important nutrients or the recommended percentage of energy contribution from the 
macronutrients7.  The most common misconceptions from the samples in the 22 articles 
evaluated included protein acting as a primary energy source for muscle contraction, 
vitamin and mineral supplements deliver energy, and supplementation of each is 
necessary to achieve peak performance6. It is evident that there is a prevalent 
misconception among collegiate athletes of the role of macronutrients, particularly 
protein and its role in performance and energy.  
Nutrition Behavior of Intercollegiate Athletes 
In theory, a lack of nutrition knowledge would consequently result in poor 
nutrition practices and therefore place athletes at nutritional risk, decrease performance, 
effect their lean body mass, and decrease their energy levels. Nutrition behavior, however 
has not been widely studied in the Division I NCAA student-athlete population. Of the 
few studies that have tested nutrition behavior, results indicate that nutrition knowledge 
and its impact on athlete’s dietary intake may be equivocal6. The reality is that significant 
evidence to support whether or not an increase in nutrition knowledge improves nutrition 
behavior among collegiate athletes is lacking7. This research was explicitly designed to 
fill this gap. 
From the few studies investigating intercollegiate student-athletes’ dietary 
choices, we understand that many collegiate athletes not only lack nutrition knowledge 
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but also make poor nutrition choices, resulting in diets inadequate in total energy and 
many essential nutrients2,8-9. In a study investigating the diet composition of 345 NCAA 
Division I student-athletes from multiple sports, total energy intake of male athletes 
averaged 400 calories below the general recommendation for young adult men of their 
age whose physical activity is light-to-moderate (2447 vs. 2900 kcal/d), which is far 
below the energy recommendations for highly active athletes. Both male and female 
athletes in this study followed diets low in carbohydrate and protein, with only 
approximately 19% of females and 10% of males meeting the minimum recommendation 
for carbohydrates (6g/kg) and approximately 32% of females and 19% of males 
consuming 1.5g/kg of protein per day. The majority of athletes in this sample also had 
significantly low intakes of vitamin E, magnesium, folate, and zinc8.  A similar study 
found that female collegiate athletes reported consuming inadequate total calories 
compared to general recommendations while male athletes reported consuming more than 
the recommended calorie amount. A majority of the athletes also had diets high in 
sodium and lacked in fiber and fruit9. Inadequate energy intake was also found in NCAA 
female soccer players, who reported an intake from a low of 1750 calories per day to a 
high of 2800kcals/day during the pre- season, and a low of 830 calories per day to a high 
of 2890kcals/day during the post season (compared to the estimated energy requirement 
for the subjects in this study of 2300-2550kcals/day)2. Carbohydrate intake of the soccer 
players fell below recommendations necessary to replete muscle glycogen stores (7-10 
g/kg) for both pre and post season as well2. Soccer players’ protein intakes were well 
above the DRI (1.4 + 0.3 and 0.96 + 0.3 g/kg) for both pre and post season2. Lastly, their 
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mean intakes of copper, magnesium, vitamin E, vitamin D, folate, biotin, and pantothenic 
acid were marginal2.  
Nutrition Education Interventions  
Of the few studies testing nutrition behavior in relation to nutrition knowledge, 
most do not experiment with effectiveness of nutrition education programs emphasizing 
behavior change. Research studying the effectiveness of nutrition education interventions 
that investigate behavior change rather than simply increasing nutrition knowledge are 
short coming as well. However, the studies that have tested the effectiveness of nutrition 
education interventions in promoting behavior change in college athletes have shown 
success10-13. An eight-week nutrition intervention focusing on nutrition knowledge, self-
efficacy in making healthful dietary choices, and dietary practices showed to be effective 
in a small group of female college soccer players by increasing their carbohydrate, 
protein, calcium, iron, and fiber intake and decreasing their fat intake10. It was stated that 
the soccer players made significant (p = .03) dietary changes compared to the control 
group of the women’s swim team who did not get the education intervention10. Minor 
improvements in dietary choices were also observed in NCAA Division I baseball players 
who participated in a 12-week Sport Nutrition Education Intervention encompassing 
personal responsibility in food preparation, transport, and storage; the role of macro- and 
micro- nutrients for fuel during training and recovery from training, food sources of these 
nutrients, individual requirements, portion sizes, and timing of intake with regards to 
physical activity; maintaining a healthy body weight, safety of supplements, and 
hydration11.  While nutrition knowledge significantly (p < 0.001) increased from pre-
intervention to post-intervention dietary intakes did not improve as significantly as 
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desired11. Total energy intake, protein intake, and carbohydrate intake were all 
significantly (p < 0.001) less than required for the baseball players pre-intervention11. 
Post-intervention energy and protein intakes were significantly (p < 0.001) greater than 
preintervention intakes but not significantly (p > 0.05) different than required. Post-
intervention carbohydrate and fat intakes were not significantly (p < 0.001) different than 
pre-intervention intakes. Similar results were seen with elite male athletes from various 
sports who participated in a seven-week nutrition education intervention covering basic 
sports nutrition principals12.  Subsequent to the intervention, the mean total energy intake 
was significantly higher in the athletes participating in the intervention than in the 
athletes who did not participate in the intervention, yet there was no significant difference 
found in the percentage of carbohydrate intake and percentage of protein intake between 
groups12. The second two studies differed in that they did not incorporate a self-efficacy 
and dietary practice focus11,12. Poor self-efficacy in cooking ability and dietary choices 
are a major barrier to many athletes and has been shown to be a significant determinant of 
behavior13. Some researchers have investigated use of SCT in development of a nutrition 
education intervention for collegiate athletes; focusing on improving self-efficacy 
through observation of role models and active mastery experiences13. With this model, 
male and female collegiate athletes from various sports had significant increases in self-
efficacy for food selection (3.2 vs. 3.7; p = .002) and food preparation (2.27 vs. 3.48; p < 
0.001) after the educational intervention. Most athletes also reported feeling more 
comfortable cooking, were interested in topics covered, wanted to learn how to cook 
more foods, and that they planned to make the recipes again13. This study did not 
evaluate the student-athlete’s actual dietary choices pre- and post-intervention, therefore 
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further research is warranted investigating improvement of self-efficacy in making 
healthy dietary choices and actual behavior change.    
Factors Influencing Dietary Behavior  
There are many factors influencing intercollegiate student-athlete’s food choices 
that should be considered. In 1992, Jacobson and Aldana found that athletes reported that 
their main sources of nutrition knowledge were magazines, athletic trainers, friends, and 
coursework14. Later in a follow up study in 2001, female student-athletes reported that 
their sport nutrition knowledge came mainly from coursework and nutrition 
professionals, while males stated that strength and conditioning specialists and athletic 
trainers were their primary sources15. Both male and female student-athletes still relied on 
friends, family, and magazines as well15. In 2012, the majority of 185 student-athletes 
also identified strength and conditioning specialists to be the primary source of sports 
nutrition knowledge, followed by parents and athletic trainers5. Torres-McGehee et al. 
also found in this study that strength and conditioning coaches often provided athletes 
with inaccurate nutrition information5. In 2016, it was identified that cultural factors, 
religion and the internet were of the main factors influencing student-athlete nutrition7,16. 
While the internet remains one of the main influencers of student-athlete nutrition 
information today, it often contains inaccurate information from questionable sources7,16. 
Registered Dietitians were not identified as a source of nutrition information in any of the 
above studies5,14-16. 
Current Sport Nutrition Recommendations 
A common misconception among many athletes today is that protein is the major 
fuel source and carbohydrates should be avoided6-7.  In actuality, carbohydrates provide a 
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greater yield of ATP per volume of oxygen that can be used, improving exercise 
efficiency overall compared to protein and fat17. Carbohydrates are necessary for athletes 
because they provide fuel for the brain and central nervous system, support various types 
and intensities of exercise through anaerobic and oxidative pathways, and help sustain 
energy and peak performance in prolonged or intermittent high-intensity exercise (such 
as a football game)3.  If an athlete’s glycogen stores are depleted and carbohydrate intake 
is being restricted in their diet, ramifications can include fatigue, reduced work rates, 
impaired skill and concentration, and increased perception of effort3. All of which lead to 
an overall decrease in performance, prolonged energy and ability. Current evidence-based 
recommendations for athlete carbohydrate intake include consumption before and after 
exercise and even during activities that last greater than 1 hour3. Recommendations are 
based on grams of carbohydrate per kilogram of body weight and can range from 
5g/kg/day to 12g/kg/day depending on the type, duration, and intensity of daily exercise3. 
Pre-exercise carbohydrate intakes of 1g/kg per hour before exercise (4g/kg if the meal is 
consumed four hours before exercise), with food choices suited to the individual have 
been shown to enhance endurance or performance of prolonged exercise3. The closer to 
exercise the meal is consumed, the less total calories and carbohydrates should be 
consumed to avoid potential gastrointestinal distress when blood is diverted from the gut 
to the exercising muscles. If the athlete is only able to eat 30 minutes or closer to exercise 
(like an early morning run for example), consuming about 30g of an easily digestible carb 
rich food or fluid has been beneficial for endurance athletes18. Typically, foods that are 
low fat, low fiber, and low-moderate protein content are preferred for the pre-exercise 
meal as well because they are less likely to cause gastrointestinal problems and promote 
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gastric emptying3.  Intake of carbohydrates during exercise prolonging more than one 
hour, provides benefits to exercise capacity and performance by way of glycogen sparing, 
provision of an exogenous muscle substrate, prevention of hypoglycemia, and activation 
of reward centers in the central nervous system3. While the optimal amount and timing of 
carbohydrate consumption post-exercise in inconclusive in research, current 
recommendations suggest that ~1-1.2g/kg/h during the first four-six hours post-exercise 
is useful in maximizing the effective refueling time3.   
Dietary protein, while not the prime source of fuel, is very important for athletes 
because it acts as a trigger and substrate for the synthesis of contractile and metabolic 
proteins20.  There is a lack of evidence suggesting that protein supplementation has any 
enhancing effects for athletic performance, therefore sources should come from food3. 
Current recommendations suggest that 1.2-2g/kg/day of protein evenly distributed 
throughout the day is sufficient to support metabolic adaptation, repair, remodeling, and 
protein turnover3. Some studies have shown that approximately 20-30 grams total protein 
(~10g essential amino acids) during the recovery period led to increased whole body and 
muscle protein synthesis as well as improved nitrogen balance3. That being said, the 
current recommendations for protein intake post-exercise are 15 to 25 grams across the 
typical range of athlete body sizes, although the guidelines may need to be adjusted for 
athletes at extreme ends of the weight spectrum3.  Protein intake pre- and during exercise 
seem to have less of an effect on muscle protein synthesis than post-exercise intake but 
may still enhance muscle reconditioning depending on the type of training3.  
Adequate dietary fat is essential in a balanced diet as it facilitates the uptake of 
fat-soluble vitamins, supports cell membrane structure, and provides energy. If dietary fat 
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is deficient, testosterone levels may decline and potentially threaten the maintenance of 
fat free mass20. Some studies suggest that a high fat diet may impair an athlete’s ability to 
perform optimally20.  There is insufficient research to suggest an optimal amount and/or 
time to fuel and/or recover with dietary fat. Current dietary fat recommendations for 
athletes are to be in accordance with public health guidelines (20-35% of total energy 
intake), while emphasizing carbohydrate intake as the main source of fuel for 
performance3. 
In summary, it is well understood that nutrition knowledge in intercollegiate 
student-athletes and many of their influencers (such as coaches) is inadequate1-6. Many 
studies have specifically identified a lack of a nutrition knowledge of the role of 
macronutrients and energy production6,7. Studies investigating intercollegiate student-
athletes’ actual nutrition behaviors and practices are few and far between. Of the few 
studies that have been conducted, we see that protein is often being used as a source of 
energy to fuel for activity and carbohydrate recommendations are not being met2,8,9. It has 
also been observed that many important micronutrients and fiber are deficient in many 
intercollegiate student-athletes’ diets2,8,9. More research regarding effective nutrition 
education interventions and college athletes’ dietary choices is imperative. Some studies 
have seen improvements in athlete’s nutrition knowledge, self-efficacy, and dietary 
choices after providing a nutrition education intervention10-13. The most significant 
changes in dietary behavior of intercollegiate student-athletes after implementation of a 
nutrition education intervention have been seen when the intervention has a self-efficacy 




In January, 2016, Utah State University endorsed operation of a Fueling Station to 
provide NCAA Division I athletes with high quality, pre- and post-workout nutritional 
snacks. The Fueling Station’s operating hours are catered to athlete’s training schedules 
so that athletes can conveniently grab snacks for both fuel and recovery. Since the start of 
the Fueling Station, athletes have been asked to complete a Qualtrics Survey as a 
standard practice every time they visit in order to provide the sports nutrition director 
internal information regarding food inventory and program evaluation. The survey is 
administered via iPads that are provided on each table in the Fueling Station. It can also 
be accessed on the athlete’s individual smart phone if they desire additional privacy. 
Most athletes conveniently complete the survey while they are eating at the tables.  
Previous research done in the Utah State University Fueling Station in 2018 
indicated that 275 different student-athletes (of 338 rostered that year) visited the fueling 
station at least once (81.4%). Over 60% of the student-athletes were utilizing the Fueling 
Station for pre- or post-workout fueling/recovery. The current survey being used in the 
Fueling Station and for previous research does not account for the amount of each food 
item taken by student-athletes and therefore cannot analyze grams of each macronutrient 
consumed.  
PURPOSE AND OBJECTIVES 
 The purpose of this research project is to examine the appropriateness of student-
athletes’ current choices in the Fueling Station regarding food selection, timing, and 
purpose of eating, and whether their choices improve after three weeks of a nutrition 
education intervention.  
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Specific Aims:  
1. Aim 1 was to update the current Fueling Station Survey so that it addresses total 
quantity of food items chosen by student athletes as well as timing, purpose for 
eating, and type of workout.  
a. Analyze descriptive characteristics of the Qualtrics data gathered from the 
Fueling Station Survey and determine student-athlete’s appropriateness of 
food selection, quantity, timing, purpose of eating, sport, and type of 
workout.  
2. Aim 2 was to develop nutrition education materials encompassing the role of 
macronutrients and strategies to optimally fuel and/or recover in the Fueling 
Station based around Social Cognitive Theory concepts.  
3. Aim 3 was to implement and evaluate the Nutrition Education Intervention 
developed in aim 2 in the Fueling Station by means of social media posts, inter-
active educational posters, and an ongoing educational PowerPoint on the Fueling 
Station television.  
We hypothesize that student athletes will make more appropriate snack choices at the 
Fueling Station in regards to macronutrient composition and timing after exposure to a 
three-week nutrition education intervention on role of macronutrients and how to 
optimally fuel for activity, involving social media posts, interactive educational posters, 
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PATTERNS OF USE OF STUDENT-ATHLETES AT A UNIVERSITY FUELING 
STATION  
ABSTRACT 
Objective: Assess athletes’ patterns of use of the Fueling Station at Utah State University 
(USU). 
Design: An observational study where participants completed an online survey asking 
about food selections and timing of exercise during Fueling Station visits the weeks of 
November 19th – December 7th and January 7th – 11th.  
Setting: USU Fueling Station where student-athletes have convenient access to pre- and 
post-workout snacks.   
Participants: Of 359 NCAA Division I student-athletes at USU that were invited to 
participate in this study, 273 (75%) visited the Fueling Station and completed the survey.  
Main Outcome Measure(s): Grams of macronutrients consumed and timing of the most 
proximate workout or training event.   
Analysis: Differences in outcome measures by group (gender, team) were assessed using 
one-way ANOVA and chi-square tests of independence.  
Results: Sixty-six percent of participants reported that their purpose for eating was pre- 
or post-workout fuel. On average, student-athletes consumed 61 grams of carbohydrates 
and 22 grams of protein during their first visit to the Fueling Station. There were some 
differences in calorie and macronutrient intake by team and gender, however there was 
no significant difference in intake between pre-and post-workout fueling times.  
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Conclusions and Implications: Student-athletes are not choosing foods that optimally 
support their fueling needs according to their purpose of fueling and timing of exercise. 
Nutrition education targeted at recommendations for pre- and post-workout nutrition may 
improve student-athlete’s choices.  
INTRODUCTION 
While proper fueling techniques are vital for peak athletic performance, the hectic 
life that student-athletes lead balancing team practice, schoolwork, and intense travel 
schedules make it quite difficult to meet nutrition needs and fuel optimally. However, 
despite these barriers, it is vital that student-athletes fuel their body correctly to ensure 
adequate energy balance, intake, hydration, athletic performance, and recovery1. Many 
collegiate athletic departments have nutrition programs in place to help protect the health 
and nutrition of student athletes. One major way these programs help student-athletes 
meet their nutritional needs is by providing athletes access to a Fueling Station.   
Fueling Stations, typically located in close proximity to the student-athletes 
training facilities, provide convenient access to pre- and post-workout fueling options, 
which are included as part of their athletic scholarship. Fueling Stations are often in 
addition to “Training Table,” which provides full meals to athletes at specified times. 
Fueling Stations are unique in that the student-athlete can quickly get pre-workout fuel or 
post-workout recovery in the time-frame necessary to most efficiently impact their 
performance.  
While Fueling Stations provide a variety of healthy pre- and post-workout food 
options for the student-athlete to choose from, student-athletes may still struggle to make 
an appropriate choice in terms of macronutrient distributions provided by foods and the 
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timing of their workout. Even though many major universities have a Fueling Station in 
place, there is very limited research on the patterns of use of these stations by student-
athletes.  
The USU Fueling Station is available to all Division I student-athletes during 
open hours (6:00am – 9:00am and 1:00pm – 4:00pm, Monday – Friday). Student-athletes 
may choose whatever they like in the Fueling Station when they visit and are simply 
asked to “check-out” by entering what they ate in a Qualtrics Survey on an iPad before 
leaving. The Qualtrics survey has been in place at the Utah State University Fueling 
Station since opening in 2016, therefore the student-athletes are accustomed to 
completing it during every visit. This data has mostly been used for program evaluation 
and inventory purposes, however data were also used for a research study, similar to this 
study, in 2018 that examined student-athletes timing of eating, self-reported purpose of 
eating, and food selection2.  Results from that study suggested that only 48% of USU 
student-athletes made food selections that were appropriate for their purpose of timing of 
fueling and recovery and of those athletes only 15% made an appropriate pre-workout 
food selection2. The same study suggested that USU student-athletes made significantly 
more appropriate choices when eating for the purpose of post-workout recovery than 
when eating for the purpose of pre-workout fueling (p=0.008). After implementing a 
thorough food labeling system into the Fueling Station, the percent of appropriate visits 
the student-athletes were making did not improve (in terms of food selection and purpose 
of eating) even though 77% stated that the food labels did impact their food selection2.  
In extending this and other past work, the objective of the present research was to 
examine student-athlete’s food choices in the Fueling Station in terms of grams of 
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macronutrients and appropriateness for timing of eating. The most current 
recommendations for athletes emphasize the importance of timing of fueling in addition 
to amounts of macronutrients consumed per day1.The Academy of Nutrition and Dietetics 
recommends 1g of carbohydrates/kg/hr prior to exercise with limited protein and fat to 
prevent gastrointestinal discomfort and 1-1.2g of carbohydrates/kg/hr plus 15-25grams of 
protein after exercise1. In this research we examined the associations between the purpose 
of eating and the timing of the most recent workout or training event. This work will 
inform the development and implementation of education and other nutrition 
programming at USU designed to improve the nutrition of athletes.   
METHODS 
 Three hundred and fifty-nine athletes had access to the Fueling Station during the 
weeks of data collection (November 19th – December 7th and January 7th – 11th). All 
athletes were asked to complete a survey indicating what and how much food they 
selected as well as the purpose of fueling and timing of their most recent workout or 
training event. Two hundred seventy-three athletes (76% of total) visited the Fueling 
Station and completed the Qualtrics survey during the data collection period. All research 
procedures were reviewed and approved by the USU IRB and athletes provided consent 
to participate in this research prior to completing the survey. Information about the 
research project was also written on the whiteboard at the entrance of the Fueling Station. 
Whether student-athletes chose to fill out the iPad survey or not had no effect on their 
access to and time spent at the Fueling Station. 
 The Qualtrics survey is something that student-athletes are accustomed to 
completing upon every visit to the Fueling Station as it has typically been used for 
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inventory purposes. It previously asked questions about the student-athletes gender, sport, 
type of workout, timing of workout, purpose for eating, and what foods were taken. For 
the purposes of this study, the survey was updated to include not only what foods that 
student-athlete chose, but exactly how much they chose as well (Table 2.1). No additional 
questions were added. Requiring participants to indicate how much of the food they 
chose did not add to the length of the survey (as it was just a drop-down bar for each 
option instead of a check box). The additional step of selecting the quantity of food 
chosen on the survey may have added time taken to complete the survey, though this time 
was minimal. The Qualtrics Survey was administered to student-athletes on three iPads, 
which were placed at each of the three tables that the student-athletes often sit and eat at 
in the Fueling Station. Data was collected from this survey during Fueling Station hours 
Monday through Friday from November 19th – December 7th in the fall of 2018 and 
January 7th – 11th in the spring of 2019. This was done so that we could capture a more 
comprehensive observation of the athlete’s food choices in both semesters.  
Table 2-1: Updated Qualtrics Survey for the Utah State Fueling Station 
Question on Qualtrics Survey Choices 
Enter the last 4 digits of your A 
number 
 
Mark Gender Male, Female 
What is your sport? Basketball, Cross Country, Football, Golf, 
Gymnastics, Track, Field Events, Soccer, Softball, 
Volleyball  
When was/is your last workout? Was 0-2 hours ago, Is in 0-2 hours, Other 
My workout is/was... Weights, Conditioning, Practice/Competition, 
Other 
My reason for eating is... Pre-workout/fueling, Post-workout/recovery, 
Hunger, Convenience  
Mark which fruits you ATE 
from the fueling station 
Apple, Apple crisp chips, Applesauce, Avocado, 
Banana, Dried fruit, Grapes, Kiwi, Oranges, Pear, 
Peach/Nectarine, Pineapple, Plum, Squeeze fruit 
Mark which vegetables you 
ATE from the fueling station 
Bell peppers, Broccoli, Carrots, Cauliflower, 
Celery, Cucumber, Sugar snap peas 
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Mark which protein you ATE 
from the fueling station 
Beef Jerky, Black beans, Chicken, Cottage cheese, 
Eggs, Hummus, Nuts, Seeds, Trail mix, Peanut 
butter, Protein bar, Tuna, Other 
Mark which dairy items you 
ATE from the fueling station 
Almond milk (dairy free), Cream cheese, 
Chocolate milk, Flavored milk, Greek yogurt, 
Milk, String cheese/cheddar cheese slice 
Mark which grains you ATE 
from the fueling station 
Bagel, Bread, Cereal, Chex mix, Goldfish, 
Granola, Kind bars, Oatmeal, Pita chips, Popcorn, 
Pretzels, Tortilla chips, Other 
Mark which daily special you 
ATE from the fueling station 
Energy bites, Yogurt parfait, Smoothie, Wraps  
Mark which condiments you 
ATE from the fueling station 
Guacamole, Honey, Hot sauce, Jelly, Mayonnaise, 
Mustard, Ranch, Salsa, Other  
All food selections included a dropdown option where athletes selected how many 
servings they ate (0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5). 
 
Data Coding and Analysis 
 Data collected during four weeks at the end of the fall semester of 2018 and 
beginning of spring semester of 2019 was exported to the SPSS data software. Only the 
first instance that each athlete visited the Fueling Station was used for data analysis. All 
foods available for athletes to take in the Fueling Station were pre-portioned except for 
the toppings bar. The toppings bar item quantities were indicated as spoonfuls. Athletes 
may take as many portions as they like upon each visit to the Fueling Station. The serving 
sizes that are served of each food option at the Fueling Station were weighed and 
analyzed for nutrient composition and stored in an Excel document. Grams of each 
macronutrient per serving of each food option were multiplied by the quantity the athlete 
reportedly consumed (1/2 of an avocado consumed x 17.15 grams = 8.58 of carbohydrate 
consumed). The grams of each macronutrient for each food option consumed by the 
athlete were summed to determine the complete macronutrient distribution of that 
instance at the Fueling Station.  
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 SPSS was used to examine the distribution and descriptive statistics of each 
variable (mean, standard deviation, and count). Differences in outcome measures (grams 
of macronutrients consumed and timing of the most proximate workout or training event) 
by group (gender, team) were assessed using one-way ANOVA and chi-square tests of 
independence.  
RESULTS 
 Two hundred seventy-three athletes (76%) visited the Fueling Station at least 
once during the four-week data collection period. Their respective gender and team, and 
what percentage of total Utah State Athletes they comprised are listed in Table 2.2. In 
total, 151 female (55%) and 121 were male (44%) athletes took part in this study. 
Football occupies the largest number of athletes who visit the fueling station (22%) 
followed by Track (18%) and Cross Country (13%).  
Table 2-2: Athletes Who Visited the Fueling Station and Filled out the Qualtrics Survey  
Team # Of Total 












total first visits 
Basketball 30  16 (5, 11) 59% 6% 
Cross Country 247 35 (16, 19) 95% 13% 
Football 150 59 (59, 0) 62% 22% 
Golf 2 2 (2, 0) 20% 0.7% 
Gymnastics 122 21 (0, 21) 100% 8% 
Tennis 68 10 (4, 6) 59% 4% 
Track 453 48 (24, 24) 63% 18% 
Field Events 161 24 (10, 14) 100% 9% 
Soccer 70 28 (0, 28) 100% 10% 
Softball 46 15 (0, 15) 79% 5% 
Volleyball 77 15 (1, 13) 100% 5% 
Total 1427 (584, 
841) 
273 (121, 151)  100% 
One person stated that their sport was volleyball but did not choose a gender.  
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Athletes reported on what type of workout or training they were utilizing the 
Fueling Station for as well as their indicated purpose for fueling during their first visit. 
The most common type of workout reported was practice/competition (45%) followed by 
weight training (26%) (Table 2.3). Most athletes indicated that their purpose of using the 
Fueling station was for pre- or post-workout fuel/refuel (36% and 32% respectively) 
(Table 2-4). The other purposes of eating included hunger or convenience, but not for a 
specific pre- or post-workout fueling need. More athletes reported that they were eating 
for the purpose of pre-workout fueling when they reported that their workout was in 0-2 
hours. This indicates that athletes are identifying an appropriate purpose for their eating 
occasion based on their timing of exercise (p <.001). 
Table 2-3: Number of Fueling Station Visits for Type of Workout 
Type of Workout Number of First visits Percent of Total 
Weights 70 26% 
Conditioning 34 13% 
Practice/Competition 122 45% 
Other 42 15% 
Total 268 98% 
A total of 5 athletes completed the survey without answering this question.  
Table 2-4: Breakdown of Reported Purpose and Timing of Eating by Student-Athletes 










Hunger Convenience Total 
Was 0-2 
hours ago 
4 (5%) 59 (75%) 12 (15%) 4 (5%) 79 
Was >2 
hours ago 
5 (11%) 12 (27%) 23 (51%) 5 (11%) 45 
Is in 0-2 
hours 
78 (68%) 11 (10%) 21 (18%) 4 (4%) 114 
Is in >2 
hours 
9 (32%) 3 (11%) 13 (46%) 3 (11%) 28 
Total 96 85 69 16 266 
Chi Square (p < .0001). A total of 7 athletes completed the survey without answering this 
question. Percentages indicate what percent of athletes who reported their workout timing 
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(was 0-2 hours ago, was >2 hours ago, is in 0-2 hours, is in >2hours), also reported they 
were eating for pre-fueling, post-recovery, hunger, and convenience.  
 
  An analysis of variance was used to test for differences between calories, 
carbohydrate, protein, and fat selected by team and gender (Table 2-5). Average grams of 
carbohydrates, fat and total calories consumed per meal were significantly different 
between teams (p = .002, .007, and .001 respectively). Football is on average consuming 
less carbohydrates and calories at their Fueling Station meal than any other team. It can 
also be observed that female athletes consumed about 10 grams of carbohydrates more 
than male athletes on average (p = .048).  
Table 2-5: Grams Macronutrients Eaten by Sport and Gender 
Team Carbs(g) Protein (g) Fat (g) Total Calories 
Basketball 81 (53) 30 (26) 16 (19) 592 (356) 
Cross Country 77 (52) 22 (17) 19 (21) 573 (410) 
Football 42 (41) 20 (22) 8 (11) 316 (256) 
Golf 51 (31) 9 (5) 16 (19) 383 (29) 
Gymnastics 60 (36) 15 (13) 11 (8) 395 (202) 
Tennis 66 (39) 30 (30) 19 (16) 557 (388) 
Track 79 (56) 26 (18) 21 (24) 611 (451) 
Field Events 56 (38) 24 (23) 19 (16) 486 (325) 
Soccer  52 (39) 20 (17) 13 (17) 407 (308) 
Softball 63 (32) 17 (12) 10 (11) 413 (236) 
Volleyball 51 (27) 18 (14) 12 (13) 380 (216) 
Total 61 (46) 22 (20) 15 (18) 465 (349) 
p-value .002 .235 .007 .001 
        Gender 
Male 55 (44) 24 (21) 14 (15) 442 (305) 
Female 66 (47) 20 (18) 16 (20) 487 (379) 
Total 62 (46) 22 (20) 15 (18) 467 (348) 
p-value .048 .074 .358 .291 
One-way ANOVA  
 
 An analysis of variance was used to test for differences between calories, 
carbohydrate, protein, and fat selected by the athletes reported timing of exercise (Table 
2-6). There were no significant differences seen in the macronutrient distribution or total 
calorie intake between pre-workout choices and post-workout choices.  
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Table 2-6: Grams of Macronutrients of Timing of Eating 
Timing of Meal Carbs (g) Protein (g) Fat (g) Total 
Calories 
0-2 hours post-workout 60 (41) 21 (19) 14 (15) 451 (287) 
0-2 hours pre-workout 62 (47) 22 (20) 15 (19) 466 (372) 
>2 hours pre/post-workout 63 (51) 22 (21) 16 (19) 484 (380) 
Total 61 (46) 22 (20) 15 (18) 466 (350) 
P Value  .963 .985 .681 .850 
One-way ANOVA: No significant differences between groups.  
 
DISCUSSION 
 The results of this research demonstrate the patterns of use and purpose of eating 
at the USU Fueling Station during the fall 2018 and spring 2019 semesters. Of the 359 
Division I student-athletes that competed at Utah State University during this timeframe, 
273 visited the Fueling Station at least once during the four-week data collection period 
(76%). The Fueling Station is available to student-athletes in addition to Training Table 
to provide quick meal options for pre-workout fuel and post-workout recovery. However, 
many student-athletes may also use it during days or times that they don’t have a workout 
or practice and their purpose of eating is simply hunger or convenience. 
Sixty-eight percent of athletes appeared to be eating at the Fueling Station for the 
purpose of pre- and/or post-workout fueling, which is consistent with the mission of the 
Fueling Station. Thirty-two percent of athletes selected that they were eating at the 
Fueling Station because of hunger or convenience. These reasons are less consistent with 
the mission of the Fueling Station. When cross examining student-athletes reported 
purpose vs. reported timing of eating, we see that most athletes are being purposeful 
when using the Fueling Station for pre- and/or post-workout fuel. However, nine athletes 
indicated that their purpose of eating was pre-workout fuel while also indicating that their 
workout was 0-2+ hours ago (post-workout) and fourteen athletes reported that their 
purpose of eating was post-workout recovery while also reporting that their workout was 
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in 0-2+ hours (pre-workout).  While it was not statistically significant, it is clear that a 
portion of the athletes are potentially confused, lying, and/or not being purposeful with 
their meal choices at the Fueling Station. 
Results found in this study are consistent with other studies suggesting that many 
athletes do target nutrition practices before and after key training sessions. One study 
examining self-reported practices of dietary periodization of 104 elite endurance athletes, 
found that most athletes reported eating more on hard training days (92%), focusing on 
pre- (84%) and post-exercise (95%) meals3. Another study found that of 44 middle- and 
long-distance runners, 96% focused more on pre-workout fuel and 87% focused more on 
post-workout recovery4. Collectively, the majority of athletes were intentionally choosing 
foods for the purpose of either pre- or post-workout fuel. In the same study, 76% of 
athletes indicated that they don’t intentionally train in a fasted state, however of those, 
11% stated that they do not know why they fuel4. Of the 24% that stated that they do 
intentionally train in a fasted state, 14% said that it was because someone told them to4. 
This indicates that while most athletes are intentionally using nutrition strategies for 
training, many may not be using appropriate nutrition strategies or understand why they 
are using those specific strategies, just as seen in the results of this research. 
Another key observation from this study is that carbohydrate intake was 
significantly different among all teams (p = .002) and it was observed that the football 
team was consuming the least amount of carbohydrates than any other team on average. 
It was also observed that female athletes consumed about 10 grams of carbohydrates 
more than male athletes on average (p = .048). This was not expected considering that 
target carbohydrate recommendations are based on the athlete’s body weight and training 
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load1,5. Since football players typically have a higher body mass and were in a high-
intensity training period during data collection, we would expect their carbohydrate 
intake to be higher than other teams, especially female teams that typically have a lower 
body mass in comparison. Research also tells us that female athletes seem to be more 
cautious of increasing energy and carbohydrate intake than males3. However, result from 
this study seemed to contradict that expectation. 
Even though it was evident that athletes were intentionally choosing foods for 
pre-and/or post-workout fuel purposes at the Fueling Station, there were no significant 
differences in the macronutrient distribution and calorie intake between these meal times. 
However, current nutrition guidelines for pre-and post-workout meals vary greatly1,5-8. A 
carbohydrate to protein ratio of 3-4:1 for the post-workout meal has shown promise in 
increasing glycogen resynthesize, promoting protein synthesis, and overall improving 
further performance6,7. The Academy of Nutrition and Dietetics recommends 15-25 
grams of protein to be consumed in the post-workout meal1. The pre-workout meal 
should differ in that it should focus more on carbohydrates for fuel and potentially 
eliminate protein altogether depending on how close the meal is to training5. The 
macronutrient distribution and total energy of the pre-workout meal is largely depending 
on the timing of training. The closer to exercise that the meal is consumed, the less fat, 
protein, and fiber it should contain to reduce risk of gastrointestinal complications that 
can hinder performance5.  It is suggested that if the meal must be consumed up to five 
minutes before training, that it contains only about 30g of easily digested carbohydrates8.  
While current nutrition guidelines suggest that the macronutrient distribution of 
the pre-and post-workout meal times should differ, results from this research show no 
 29 
differences in macronutrient distribution between any of the meal times selected by 
athletes.  
Information obtained from the results of this study suggest a need for nutrition 
education.  Researchers who have come to the same conclusion, testing nutrition 
education methods have seen increases in nutrition knowledge, but minor improvements 
in behavior change in the ways measured9-11. Results from this study along with results 
from other studies regarding athlete’s nutrition timing strategies put forward into 
consideration that nutrition education should be targeted at macronutrient distribution of 
pre-and post-workout fuel strategies to promote performance. This should especially be 
considered in the context of a Fueling Station where the purpose is to support athletes 
pre-and post-workout nutrition needs and not their total daily needs.  
Many university athletic departments employ a sports dietitians in order to 
address the gaps in nutrition knowledge and behavior observed in this population. 
Registered Dietitians are a vital component of the athletic team as they provide evidence-
based nutrition concepts to their practice to improve overall health and performance of 
collegiate athletes1. Without the contribution of a registered dietitian, athletes often gain 
their nutrition information from their coaches, athletic trainers, parents, friends, Internet, 
and social media where they often obtain inaccurate nutrition information not backed by 
research12-14. However, one or two sports dietitians on staff providing nutrition 
counseling and education to every university athlete can be difficult and limited in 
producing the best results. An addition of education coming from posters, and social 
media may be more effective in facilitating behavior change in this population15. Having 
Registered Dietitians provide evidence-based nutrition education via multiple delivery 
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methods in the Fueling Station setting, where all teams visit daily and can be influenced 
at the same time with minimal resources required, may be an effective way to promote 
behavior change in this population. Further research in this area is needed.  
 Some limitations of this research include the following. The results from the 
Qualtrics survey rely on the student-athlete self-reporting what they ate. This allows for 
potential bias. Some athletes mistakenly report what they took, which does not always 
reflect what they ate and could misrepresent the macronutrient distribution of their meal 
for their indicated purpose of eating. Many athletes visit the Fueling Station multiple 
times a day for different purposes, while others may only visit the Fueling Station a few 
times a week. For the realm of this study, only the student-athletes first visit to the 
Fueling Station during the four-week data collection period was used for statistical 
analysis. While this excluded a lot of data, it also allowed for analysis only between 
subjects and not within subjects.   
Sport nutrition recommendations and strategies to improve performance are in 
terms of macronutrient distribution of the meal related to body weight. Future research 
should include a report or assessment of body weight.   
Many NCAA collegiate athletic departments sponsor a Fueling Station; however, 
there is limited research on the patterns of use by student-athletes and whether the 
Fueling Station is accomplishing its intended purpose of optimal pre-and post-workout 
nutrition. Understanding the patterns of use in Fueling Stations provides important 
information about how to best utilize them for the purpose of improving the health and 
performance of student-athletes. Fueling Stations reach so many of the student-athletes 
daily and provide a great setting for effective nutrition education and adequate intake. 
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The results of this research provided insight into the type of nutrition education that 
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THE CREATION AND IMPLEMENTATION OF A SOCIAL COGNITIVE THEORY 
BASED INTERVENTION TO EDUCATE STUDENT-ATHLETES ON THE 
IMPORTANCE OF MACRONUTRIENT DISTRIBUTION, TIMING OF EATING 
AND PERFORMANCE 
ABSTRACT 
The Nutrition Education Intervention was created to provide Utah State 
University Division I student-athletes with targeted nutrition education. The focus of the 
nutrition education provided information on macronutrient distribution and timing of 
exercise. Effectiveness of nutrition strategies for timing of exercise on athletic 
performance is well-established, however many student-athletes have not made this 
association and do not eat the correct foods at the correct times to support optimal 
performance and recovery. Prior research indicates that there are no significant 
differences in USU student-athletes pre-workout and post-workout food choices, however 
evidence-based nutrition recommendations for the pre- and post-workout meals are quite 
different. The Nutrition Intervention created for the purpose of this study focuses on three 
major topics to help student-athletes understand the key concepts of the pre- and post-
workout meals effectiveness: “Carbohydrates,” “Protein,” and “Building a Performance 
“Plate.” Each topic was covered over one week via various different means that promote 
Social Cognitive Theory constructs. Other education interventions using Social Cognitive 
Theory methods have been effective in participant behavior change9-14. The goal of this 
study was to create an effective multi-component Nutrition Education Intervention that 
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could be easily implemented with limited resources at a University Fueling Station 
targeted at student-athlete nutrition behavior change.  
INTRODUCTION 
 The main goal for most collegiate and professional athletes is to continually 
improve their performance and gain an edge over their competitors. Athletes can work 
towards this goal in their physical training, practices, and how they fuel their body with 
food. Even though it is well established that nutrition strategies can significantly help 
athletes reach these goals, many do not prioritize nutrition as a means to optimize 
performance.  Furthermore, choosing appropriate foods at the appropriate times for 
exercise timing have a huge impact on sport performance, and recovery1. There are many 
barriers making it difficult for student-athletes to fuel properly for sport. These include 
lack of time due to schoolwork and demanding practice/competition schedule as well as 
lack of nutrition knowledge, skill, and resources. The National Collegiate Athletic 
Association does not endorse a mandatory nutrition education program to these athletes. 
Many Universities may not have the resources needed to implement a nutrition education 
program on their own or see the need to implement one.  
 The lack of nutrition knowledge in this population has been extensively studied in 
nutrition research1-5. Commonalities in the results of these studies suggest that collegiate 
athletes often misunderstand energy density, need for supplementation, and role of 
protein specifically2.  One study assessing nutrition knowledge of 123 mid-major 
Division I University student-athletes found that only 12 student-athletes achieved 
adequate sports nutrition knowledge of 75% or higher on their knowledge questionnaire3. 
Using a similar sports nutrition questionnaire, another study found that head coaches, 
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strength and conditioning coaches, and athletic trainers did not demonstrate high sports 
nutrition knowledge either4.  Despite this, many athletes look to these professionals for 
their nutrition information. Student-athletes also obtain an extensive amount of false 
nutrition information from exposure and easy access to the mass media and 
internet5.Compelling, yet misleading claims are often made on this platform.   
 The athletic department at Utah State University employs registered dietitian 
nutritionists, whose services are made available to all student-athletes at the Fueling 
Station. The Fueling Station at Utah State University provides a great setting for student-
athletes to gain correct nutrition knowledge and learn how to appropriately fuel for sport 
from the registered dietitian nutritionists. The goal of a good nutrition education 
intervention is to not only increase nutrition knowledge but also improve student-athletes 
nutrition behaviors.  
 Research observing student-athletes’ actual nutrition behaviors is limited. Studies 
assessing collegiate athletes’ nutritional intakes have indicated that most athletes are 
making poor choices resulting in diets inadequate in total energy and many essential 
nutrients6-8. Most studies testing a nutrition education intervention measure only changes 
in nutrition knowledge. In a review of research studies assessing the association between 
nutrition knowledge and nutrition behavior, five of nine studies reported a weak, positive 
association between nutrition knowledge and better dietary intake (r < .44)5. Since the 
ultimate nutrition goal for this population is to improve dietary behaviors that promote 
overall health and athletic performance, it is important to find more effective means than 
simply increasing their nutrition knowledge.  
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Many research studies looking into effective means of promoting behavior 
change, rather than simply greater knowledge, suggest that education interventions based 
on the social cognitive theory are reliable in promoting healthy eating behaviors in a 
variety of ages and health problems9. The aim of the social cognitive theory (SCT) in 
nutrition education is to help participants change their behavior through self-control and 
reinforcement to start goal-directed behavior that can be maintained long-term. The six 
constructs that reflect the interaction of the participant and the environment of the SCT-
based education include reciprocal determinism, behavioral capability, observational 
learning, reinforcements, expectations, and self-efficacy9. The major components of the 
SCT used in most nutrition education studies are self-regulation, goal setting, and 
behavioral capability10. A study using the SCT to improve diabetes patient’s adherence to 
physical activity found that self-efficacy with social support from family, friends, and 
health care professionals played the largest role in starting and maintaining regular 
physical activity11.  
Research using SCT to educate about radiographic positioning to first year 
residents used construct of vicarious learning, cognitive behavior modification, 
observational learning, enactive learning, and self-reflection/regulation12. Instructors 
demonstrated proper positioning and set the behavioral expectation through modeling to 
the residents (vicarious learning)12. The instructors then guided residents through the 
procedure until they could duplicate it and talk themselves through the steps (cognitive 
behavior modification). The procedure was practiced repeatedly in the lab where 
residents could observe each other (observational learning and peer modeling)12.  Once 
comfortable enough, residents could then learn from the consequences of their actions 
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practicing with real patients (enact learning and self-reflection)12. These methods 
increased self-efficacy in residents in order to practice in the real setting and learn to self-
reflect from then after12.  
A study implementing a SCT-based education to elementary school teachers to 
incorporate physical activity (PA) in the classroom found that peer discussion groups 
allowed teachers to feel involved and participate while also discussing outcome 
expectations of including PA in the classroom, strategies to overcome perceived barriers 
(self-efficacy), and strategies to incorporate PA into academic content and school 
environment (self-reflection and reciprocal determinism)13.   
How constructs are incorporated into an education intervention are highly 
determined by the education setting and resources available. While the previous studies 
used modeling methods, hands-on learning, discussion groups, and social support to 
reach the goals of the SCT, emerging ideas in today’s environment suggest that using 
social media platforms may be another effective means of using SCT to facilitate 
behavior change14. Social media helps students focus their attention to learn by enticing 
them to post a comment, read an article, like a post, or relay a message14. They are 
actively interacting with the learning environment. Social media also offers a 
multisensory approach to receiving and sharing educational information where students 
are able to create mental images and memories based on the temporary sensory 
experience14. Lastly, users of social media are able to demonstrate more self-efficacy and 
higher engagement with the experience in a low-risk setting with no social anxieties14. 
While it can be difficult to apply all SCT constructs in a nutrition education 
intervention, there are many different means to reach the same goals to provide the 
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participant with the skills they need to effectively change behavior rather than simply 
increase their knowledge about the subject.  
THE INTERVENTION 
The Fueling Station Education Intervention (FSE) continued over the course of 
three weeks. During each week one major topic was covered and delivered in multiple 
means that modeled the SCT. The topics for each week were as follows: Carbohydrates, 
Proteins, and Building a Performance Plate. These topics were intentionally selected to 
address the gaps in sports nutrition behaviors observed in prior research of this 
population and this samples patterns of use in the Fueling Station. Prior research indicates 
that student athletes often misunderstand the role and recommendations for 
macronutrients2. Prior research at the USU Fueling Station found that this sample doesn’t 
differentiate fueling techniques between the pre- and post-workout meals.  Since the 
purpose of the Fueling Station is for pre- and post-workout nutrition, the topics selected 
for the education were chosen to help athletes choose foods in the fueling station with the 
correct macronutrient distribution to promote performance and/or recovery.  
All educational materials were reviewed and approved before delivery by two 
Registered Dietitians who work closely with athlete nutrition. The first two weeks 
covered the key macronutrients for effective pre- and post-workout nutrition strategies 
(carbohydrates and protein). The subtopics covered during these two weeks included the 
role and importance of the macronutrient, the recommended amount based on timing of 
training, and examples of foods offered in the fueling station. These topics were delivered 
to student-athletes in a variety of ways and platforms.  
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First, a quick synopsis of the role and importance of the macronutrient as well as 
the recommendations for pre- and post-workout were displayed on a table-top poster on 
each of the three tables in the Fueling Station during the entire week of that topic (figure 
3-1). Because the recommendations for carbohydrates are in terms of g/kg/hr. and may be 
confusing for student-athletes to calculate on their own, a “carbohydrate prescription” 
sheet was created and made available with the carbohydrate table top poster (Figure 3-5). 
Second, the same information displayed on the table top posters was shared on a social 
media platform: the USU Sports Nutrition Instagram page (Figure 3-2). The Instagram 
page was also used to engage student athletes by asking them to volunteer to be featured 
on the Instagram story, demonstrating what their favorite macronutrient foods served in 
the Fueling Station were and how they used them for fuel or recovery. The story also 
included questions about the macronutrient and polls for student-athletes to guess the 
answer. The answers appeared immediately after they chose their response to the poll. 
Third, the TV hanging in the Fueling Station continuously displayed information about 
that week’s topic on repeat for student-athletes to see each time they visited the Fueling 
(Figure 3-3). This content included the same information posted on social media, the 
answers from the Instagram story, and pictures of student-athletes with their favorite 
foods and how they are used them for fuel and/or recovery. Lastly, posters were hung 
around the Fueling Station that included pictures of foods that are served at the Fueling 
Station that are high in that macronutrient and how many grams a serving includes 
(Figure 3-4).  
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Figure 3-1: Protein Table Top Poster  
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Figure 3-4: Poster of Grams of Protein in Fueling Station Foods 
 










The last week of the FSE tied everything covered during the first two weeks 
together and focused on what the pre- and post-workout plate should look like with the 
correct distribution of carbohydrates and protein. The table-top posters, Instagram page, 
Fueling Station television, and posters hanging around the Fueling Station walls were all 
used as forms of delivering the last week’s topic as well. The table-top posters included 
visual images of appropriate Fueling Station meals put together for the purpose of both 
pre- and post-workout nutrition. The Instagram posts included examples of pre- and post-
workout snacks that were made in the Fueling Station as well. The Instagram story 
included questions with polls for the student-athletes to guess with the answer appearing 
immediately. The student-athletes were also asked to volunteer to share their pre- and 
post-workout snack favorites on the Instagram story. The pre- and post- workout snack 
ideas posted on Instagram were shared on the Fueling Station TV as well as the answers 
to the Instagram story polls. Pictures of student-athletes with their favorite pre- or post-
workout snack were also displayed on the Fueling Station TV.  
Below is a table outlining the timeline for each week’s topics and how they were 
delivered throughout the week: 
Table 3-1: FSE Timeline 
Week/Topic 
Day/Delivery Method 
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The FSE, being modeled after SCT, involves student-athlete engagement and 
participation mainly through the social media platform: Instagram. Student-athletes were 
challenged to answer polls on the Instagram story as well as comment, like, and share 
Instagram posts. Student-athletes were also encouraged to volunteer to be featured on the 
Instagram platform fueling with their favorite Fueling Station foods as a way to increase 
their self-efficacy, and model good behavior to their peers. Instagram also served as a 
platform to reinforce learning topics covered via other delivery methods in the Fueling 
Station. 
 Topics covered for the FSE were reinforced via multiple delivery methods in 
addition to social media including a Television slide show, table top posters, and posters 
hanging on the wall. The Fueling Station Dietitians made and ate meals at the Fueling 
Station in front of the athletes and displayed pictures of these meals on the Instagram 
page, table-top posters, and Fueling Station television as well. Student-athletes were able 
to observe the behaviors of the Sports Dietitians (credible and powerful models) and 
learn from their appropriate pre- and post-workout choices from Fueling Station foods. 
Using multiple delivery methods was done to reinforce and increase exposure to 
education topics for the student-athletes.  See Appendices 4-7 for all Education Materials.  
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DISCUSSION 
The FSE was created to address the gaps in Division I student-athlete nutrition 
behaviors that have been seen in previous research of this population as well as the 
problems seen in the prior research of the sample at Utah State University. In past 
research we see that basic sports nutrition concepts are often misunderstood in this 
population and that they are seeking nutrition advice from unreliable sources2. We also 
see that the majority of this population makes poor dietary choices resulting in low 
energy and many nutrient deficiencies6-8. Student-athletes face many barriers balancing 
school and training that prevent them from an optimal nutritious diet. The Fueling Station 
alone addresses many of the barriers by providing athletes with a quick and convenient 
place to obtain nutritious foods, however, even with nutritious foods available to them in 
this setting, athletes still struggle understanding what foods are an appropriate choice for 
their purpose of eating (pre- or post-workout fuel). Results from chapter two revealed that 
the sample at Utah State University showed no significant difference between their 
average macronutrient distribution for the pre-workout meal and the post-workout meal. 
The goal of the FSE was to address these issues and give athletes at Utah State University 
the tools they need to make informed pre- and post-workout nutritional meals to 
maximize performance. 
Many studies implementing an education intervention promoting behavior change 
have seen significant improvements using SCT constructs. Most of these studies thrive in 
achieving the goals of SCT by including a great deal of participant and participant family 
involvement as well as hands-on-learning techniques11,12. This education included a 
portion of participant involvement with the use of social media, however there was not a 
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family support component or a direct hands-on-learning component. It may be more 
effective in achieving long-lasting behavior change to include these components to a 
future education intervention with this population. Observational learning is one of the 
major constructs of the SCT. While student-athletes were able to observe the sports 
dietitians make and eat meals in the Fueling Station, not all athletes were present during 
these times and the ones that were present may not have been aware of the purpose of the 
dietitians meal choice. A more effective approach in the future may be to host food 
demonstrations that all athletes could be present at where sports dietitians explain the 
purpose of the meal and how to fuel for that purpose.  
There are many studies with effective nutrition education interventions to increase 
nutrition knowledge, however, finding an effective way to improve nutrition behaviors is 
the goal. That is the intention and goal of this study. Educational studies using the SCT 
are now considering social media as an effective way to grab people’s attention and 
actively involve them in the learning process in a risk-free zone14. One of the main 
delivery methods of the intervention in this study is social media, which has not been 
widely used in other studies evaluating effective education interventions.  It is in fact the 
age of social media. This population in particular is using social media daily. Evaluating 
its effectiveness in educating, as this study is doing, will be vital in understanding and 
promoting healthy behaviors for generations to come. 
The methods of this intervention require very limited resources as well, including 
personnel, added time to athlete’s busy schedule, and money. This allows this 
intervention to be delivered with ease in any sports nutrition facility regardless of 
resources available. If the facility has additional resources available, additions to the 
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intervention such as food demonstrations, incentives, and family support would be easy 
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IMPLEMENTATION OF A NUTRITION EDUCATION INTERVENTION AND ITS 
EFFECTS ON ATHLETES PRE- AND POST-WORKOUT FOOD CHOICES 
ABSTRACT  
Objective: Examine changes in appropriateness of the athlete’s meals at the USU 
Fueling Station before and after implementation of a Fueling Station education 
intervention (FSE).  
Design: Experimental design comparing pre- and post-intervention meal appropriateness. 
Participants: Of 371 NCAA Division I student-athletes at USU, 77 (21%) completed the 
survey both pre-and post-intervention and were included in analysis. 
Intervention: A 3-week FSE taught about carbohydrates, protein, and building a 
performance plate. Data were collected via athletes reported food selections and timing of 
training on an online survey before and after the FSE from January 13th - 17th and 
February 10th -21st, 2020.  
Main Outcome Measure(s): Appropriateness of athlete’s food selections (dependent) 
were compared over time (independent). 
Analysis: A repeated measures ANOVA compared percent appropriateness scores. A 
McNemar test compared binary appropriateness scores. 
Results: Athletes consumed 90 g carbohydrate and 27 g protein per visit on average. 
Percent of meal appropriateness increased from 22 to 34% after the FSE (p =.093). 
Ninety-three percent of athletes reported noticing the education and 44% indicated 
making changes in their diet based on what they learned. 
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Conclusions and Implications:  Further research on effectively educating and improving 
behaviors of athletes in a Fueling Station is needed.  
INTRODUCTION 
Nutrition is an important determinant of performance for many college athletes. 
Many schools provide athletes with food during their busy school days that often revolve 
around training and practice via Fueling Stations and/or Training Table. The purpose of a 
Fueling Station in addition to Training Table is to provide convenient, quick pre- and 
post-workout snacks for fuel and recovery. Though Fueling Stations eliminate many of 
the nutrition barriers student-athletes face by providing them with a bounty of convenient 
nutrient dense foods, many athletes still struggle to make food selections that are 
appropriate for their timed fueling and recovery needs.  
It is vital that this problem be addressed in this population in order to prevent 
illness and injury and promote optimal performance1. While micronutrients are extremely 
important for athlete’s health status, performance strategies typically alter the 
macronutrients in the meal for fuel and recovery. Meals that are intentionally timed and 
include an appropriate macronutrient distribution for the meals purpose can greatly 
impact performance and/or optimize recovery time1. Current sport nutrition 
recommendations state that athletes consume carbohydrates before and after exercise and 
even during activities that last greater than one hour1. Some studies suggest that protein 
consumed during the recovery period will lead to a higher whole body and muscle protein 
synthesis and improved nitrogen balance, however, current recommendations indicate 
that 15-25grams of protein spread between meals evenly throughout the day produce the 
best results2. Pre-workout recommendations suggest to consume 1g/kg/h of carbohydrates 
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and limited protein and fat to prevent gastrointestinal discomfort1. If the athlete is only 
able to eat 30 minutes or closer to exercise, consuming about 30g of an easily digestible 
carb rich food or fluid has been beneficial for endurance athletes2. Post-workout 
recommendations suggest consuming 1-1.2g/kg/h of carbohydrates, and 15-25g of 
protein for optimal recovery1.  
Research shows that the majority of student-athletes in most studies are making 
poor nutrition choices for performance4-6. A study assessing dietary intake of NCAA 
Division I female soccer players found that their diets were high in fat and processed 
foods, yet inadequate in key nutrients necessary for overall health and performance4.  In 
another study trying to determine the diet quality of 138 collegiate athletes, results 
showed that their diets were inadequate in fiber, fruits, and vegetables, and excessive in 
sodium and fat5. In a study of 345 NCAA Division I university student-athletes, only 
15%  of total athletes had adequate intakes of carbohydrates and only 26% had adequate 
intakes of protein6. They also found that 62% of female athletes and 23% of male athletes 
were trying to lose at least five pounds and this desire was associated with decreased 
energy and macronutrient consumption6. Prior research in the USU Fueling Station shows 
that this population is not choosing foods with the appropriate macronutrient distribution 
for the meals purpose. No significant differences were observed in grams of 
macronutrients between student-athletes pre- and post-workout meals at the Fueling 
Station. 
Educational measures to reach this population are necessary to address this issue 
and encourage student-athletes to make intentional nutrition choices for sport. There are 
currently no published studies assessing effectiveness of nutrition education interventions 
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in a University Fueling Station. Research of effective educational methods to promote 
behavior change in general suggest use of SCT constructs such as reciprocal 
determinism, behavioral capability, observational learning, reinforcements, expectations, 
and self-efficacy7-12. Modern day educational methods may also be more effective when 
the social media platform is used due to its relatability and interactive qualities12.  
Some studies have found that the involvement of a Registered Dietitian providing 
nutrition information and support to student-athletes significantly improves their nutrition 
behaviors13,14. The exact methods used by Registered Dietitians in this setting is up for 
discretion. A study assessing the effects of a nutrition education intervention on Division 
I baseball players provided a 90-minute presentation encompassing personal 
responsibility in food preparation, transport, and storage, the role of macro- and micro- 
nutrients for fuel during training and recovery from training, food sources of these 
nutrients individual requirements, portion sizes, and timing of intake with regards to 
physical activity, maintaining a healthy body weight, safety of supplements, and 
hydration15. The presented was followed up with nutrition conversations with the 
principal investigator in groups of five every three weeks for 12 weeks at the athlete’s 
dinner Training Table. Results showed a significant increase in nutrition knowledge (p < 
.001) but no improvements in nutrition intake15.  
The purpose of this research was to examine changes in appropriateness of the 
athlete’s meals at the USU Fueling Station before and after implementation of the FSE. 
The FSE was designed to teach athletes when and what to eat to maximize performance 





 All Division I student-athletes rostered at Utah State University (371), who have 
access to the Fueling Station were recruited to participate in this study. This study was 
reviewed and approved by the USU IRB on December 5th, 2020 (#10270). Prior to 
completing the baseline survey, all participants were provided an informed consent 
document that they agreed to. All 371 student-athletes were asked to voluntarily complete 
a Qualtrics survey on iPads upon every visit to the Fueling Station pre- and post-
intervention during the weeks of January 13th -17th, 2020 and February 10th -21st, 2020. 
Of the 371 Student-Athletes, 109 (29%) completed the survey during the pre-intervention 
data collection period and 77 (21%) completed the survey for both pre- and post-
intervention data collection periods. Only those who completed the survey both at 
baseline and post-intervention were included in data analysis (n = 77).  
The Fueling Station  
The Fueling Station is provided to USU Division I student-athletes for nutritious 
and convenient pre- and post-workout foods in order to promote optimal health and 
athletic performance. The Fueling Station is conveniently located under the student-
athletes weight room and is open Monday-Friday from 6:00am-9:00am and again from 
1:00pm-4:00pm, with the exception of Thursday afternoons when it is open until 5:30pm 
to compensate for the athletes Training Table being closed on those evenings. During 
open hours, student-athletes may take whatever they want from the Fueling Station and 
however much they want. Foods offered include bread, bagels, chips, gold fish, protein 
bars, cereal, trail mix, chicken, eggs, yogurt, a variety of fresh/canned fruits and 
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vegetables, daily specials, and a toppings bar with dried fruit and nuts (see Table 4-1). All 
food options in the Fueling Station are pre-portioned into bags and containers, with the 
exception of the toppings bar, and athletes may take as many portions as they like. To 
help athletes make appropriate choices in the Fueling Station for their purpose of eating 
(pre- or post-workout fuel) in terms of macronutrient distribution, a Fueling Station 
Education (FSE) was created and implemented.  
Table 4-1: Food Options Provided at the Fueling Station on the Qualtrics Survey  
Question on Qualtrics 
Survey 
Choices 
Mark which fruits you took 
from the fueling station 
Apple, Apple crisp chips, Applesauce, Avocado, 
Banana, Dried fruit, Grapes, Kiwi, Oranges, Pear, 
Peach/Nectarine, Pineapple, Plum, Squeeze fruit 
Mark which vegetables you 
took from the fueling station 
Bell peppers, Broccoli, Carrots, Cauliflower, Celery, 
Cucumber, Sugar snap peas 
Mark which protein you took 
from the fueling station 
Beef Jerky, Black beans, Chicken, Cottage cheese, 
Eggs, Hummus, Nuts, Seeds, Trail mix, Peanut butter, 
Protein bar, Tuna, Other 
Mark which dairy items you 
took from the fueling station 
Almond milk (dairy free), Cream cheese, Chocolate 
milk, Flavored milk, Greek yogurt, Milk, String 
cheese/cheddar cheese slice 
Mark which grains you took 
from the fueling station 
Bagel, Bread, Cereal, Chex mix, Goldfish, Granola, 
Kind bars, Oatmeal, Pita chips, Popcorn, Pretzels, 
Tortilla chips, Other 
Mark which daily special you 
took from the fueling station 
Energy bites, Yogurt parfait, Smoothie, Wraps  
Mark which condiments you 
took from the fueling station 
Guacamole, Honey, Hot sauce, Jelly, Mayonnaise, 
Mustard, Ranch, Salsa, Other  
Student-Athletes selected the quantity of the foods they ate via a drop-down style, which 
0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, or 5 Fueling Station servings (Serving sizes were 




The nutrition education intervention covered information about carbohydrates, 
protein, and building a performance plate in order to give student-athletes the knowledge 
needed to make an informed and appropriate pre- or post-workout meal choice at the 
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Fueling Station. Each topic was taught for an entire week, with the intervention lasting 
three-weeks total. Information taught about how to fuel with carbohydrates and protein 
were in terms of grams needed for the timing of training and were consistent with current 
sports nutrition recommendations1.  
Educational topics were delivered via wall posters, table-top posters, the Fueling 
Station Television, and social media. Since the purpose of this research was to examine 
student-athletes nutrition behaviors in the Fueling Station, the education was modeled 
after the SCT and embodied constructs used in other behavior studies7-12. The goal of the 
delivery of the education was to increase self-efficacy of athletes to make appropriate 
sports nutrition choices on their own in the Fueling Station. See Appendices 4-8 for all 
education materials.  
Survey Instrument 
Student-athletes have been accustomed to completing a version of the Qualtrics 
iPad survey upon every visit to the Fueling Station since the start of the Fueling Station in 
2016 for functionality purposes. Student-athletes typically completed the survey on one 
of the three iPads at the tables at the Fueling Station while they ate. The survey was 
minimally updated for the purpose of this research study to include not only what food 
item they chose but how much they chose, as well as their reported weight so that 
appropriateness of their meal could be determined using athletes’ weight and grams of 
macronutrients. Three additional questions were also added to the post survey to evaluate 
student-athletes perception of the nutrition education intervention (Table 4-2). Data was 
collected for the entire weeks of January 13th -17th, 2020 and February 10th -21st. Data 
was collected for two weeks post-intervention due to complications with the iPad survey 
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during the first week. The FSE was delivered from January 20th – February 7th, 2020. No 
data were collected from the survey during the three-week FSE.  
Table 4-2: Questions added to the Post-Survey  
Survey Question Choices 
Did you notice the nutrition education that 
was provided via posters and/or social 
media the past 3 weeks?  
Yes, No 
Which means of nutrition education did 
you find most helpful? Check all that 
apply.  
Table top posters, Food posters hanging 
around the Fueling Station, Instagram 
posts, Instagram Story, Fueling Station 
Television, I didn’t notice any education 
in the Fueling Station, none were helpful 
Did you make any changes in your diet 
and/or the way you fuel/recover based on 





SPSS data software (version 26) was used for data coding and analysis. For the 
purpose of this research, we abstracted the data that represented the first visit of each 
student-athlete to the Fueling Station during the weeks of data collection.  
The quantity of selected foods was converted into grams of carbohydrate and 
protein using data obtained from a Nutrient Composition Database (ND). Three samples 
of each selection were weighed. The average weight of the selections was recorded and 
used as the standard weight for each pre-portion selection (see Appendix 3). The serving 
size/selection for toppings bar items was labeled and weighed as two spoonfuls. The ND 
was used to obtain the amount of carbohydrate (grams) and protein (grams) provided by 
weight of each food selection. The number of portions of foods selected was multiplied 
by the grams of carbohydrate and protein provided by each food item for each athlete 
(1/2 of an avocado consumed x 17.15 grams = 8.58 grams of carbohydrate consumed). 
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The grams of carbohydrate and protein selected by each individual athlete were then 
summed to compute the total selected carbohydrate and protein (grams) of their entire 
meal.  
A ratio of carbohydrate to protein was computed by dividing the total amount of 
carbohydrate selected by the total amount of protein selected. Total grams of 
carbohydrate consumed was also divided by the athlete’s body weight in kilograms to 
compute a variable representing carbohydrate (grams) per kilogram. In addition, the 
information about when the athletes nearest timed workout or competition was taken into 
consideration to compute a variable that represented grams carbohydrate per kilogram per 
hour. Appropriateness scores were determined based on the amount of carbohydrate and 
protein consumed and the self-reported timing of the meal as follows: post-workout or 0-
30min., 1hr., 2hrs., 3hrs., 4hrs. pre-workout.  
Table 4-3 illustrates how appropriateness of the athlete’s carbohydrate choice was 
determined both as a continuous and binary variable. Appropriateness was indicated as a 
percentage when coded as a continuous variable. If the meal was consumed post-workout 
and was equal to or greater than 1g/kg/hr it was deemed 100% appropriate. If the meal 
was less than 1g/kg/hr it was coded as being less than 100% appropriate in proportion to 
the absolute difference observed. This is consistent with current recommendations for 
post-workout carbohydrate intake1. See Table 4-3 for examples of how post-exercise 
carbohydrate choices were coded for appropriateness.  
 If the meal was consumed 0-30min pre-workout and included 15-30 grams of 
carbohydrate then it was considered 100% appropriate for carbohydrate. This is 
consistent with what was taught in the FSE as well as what has been suggested in 
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research for fueling strategies immediately before exercise2. If the meal contained less 
than 15 grams or greater than 30 grams of carbohydrate, it was coded as being less than 
100% appropriate in proportion to the absolute difference observed. See Table 4-3 for 
examples of how this meal choice was coded.  
If the meal was consumed 1-4 hours pre-workout, the athlete’s food selection was 
100% appropriate if it was 1g carbohydrate/kg/h. This is consistent with the current 
recommendations for pre-workout carbohydrate intake1. If their selection was less than or 
greater than 1g/kg/hr. it was coded as being less than 100% appropriate in proportion to 
the absolute difference observed. See table 4-3 for examples of how pre-exercise 
carbohydrate choices were coded for appropriateness.  
For the purpose of data analyses, appropriateness was also coded as a binary 
variable. If the carbohydrate choice was previously coded as > 90% appropriate as a 
continuous variable it was deemed “Yes, Appropriate.” If the carbohydrate choice was 
previously coded as <90% appropriate it was deemed “No, Not Appropriate.” 
Table 4-3: Criteria for Determining Appropriateness of the Athletes Carbohydrate Choice 
as a Continuous and Binary Variable 
Timing of Meal Criteria Example 
Appropriateness of Carbohydrate as a Continuous Variable: 
Post-workout  IF >1g/kg/hr.  100% 
IF <1g/kg/hr.  <100% 
If the meal was .9g/kg/hr. 
post-workout it was 90% 
appropriate.  
0-30 min.  
Pre-workout 
IF between 15-30g  100% 
IF <15g  <100% 
IF >30g  <100% 
If the meal contained 14g of 
carbs it would be 93% 
appropriate (14/15). If the 
meal contained 46g of carbs it 
was 65% appropriate (30/46).  
1-4 hrs. Pre-workout IF 1g/kg/hr.  100% 
IF <1g/kg/hr.  <100% 
IF >1g/kg/hr.  <100% 
If the meal was .83g/kg/hr. it 
was 83% appropriate. If the 
meal was 1.4g/kg/hr. it was 
71% appropriate (1/1.4) 
Appropriateness of Carbohydrate as a Binary Variable 
All timing options IF >90% continuous appropriateness  Yes, Appropriate 
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IF <90% continuous appropriateness  No, Not Appropriate 
 
Table 4-4 illustrates how appropriateness of the athlete’s protein choice was 
determined both as a continuous and binary variable. As described above for 
carbohydrate, appropriateness was indicated as a percentage when coded as a continuous 
variable. If the meal was consumed post-workout and was equal to or greater than 15 
grams of protein, it was considered 100% appropriate. If the meal contained less than 15 
grams, it was coded as being less than 100% appropriate in proportion to the absolute 
difference observed. If the meal was consumed pre-workout, the goal was for athletes to 
focus on carbohydrates for fuel, therefore the protein choice was coded as 100% 
appropriate if the protein to carbohydrate ratio was 1:2. If the protein component of the 
pre-workout meal was greater than 50% of the carbohydrate component, it was coded as 
less than 50% appropriate in proportion to the absolute difference observed.  
Appropriateness of the protein choice was indicated as either “Yes, Appropriate” 
or “No, Not Appropriate” when coded as a binary variable. If the protein choice was 
previously coded as > 90% appropriate as a continuous variable it was deemed “Yes, 
Appropriate.” If the protein choice was previously coded as <90% appropriate it was 
deemed “No, Not Appropriate.” 
Table 4-4: Criteria for Determining Appropriateness of the Athletes Protein Choice as a 
Continuous and Binary Variable 
Timing of Meal Criteria Example 
Appropriateness of Protein as a Continuous Variable: 
Pre-workout  IF <50% of grams carb 
consumed in the meal  100% 
IF >50% of grams carb 
consumed in the meal  <100% 
 
If the meal contained 80g 
carbs and 25g protein (31% of 
grams carb) it was 100% 
appropriate. If the meal 
contained 80g carbs and 50g 
protein (63%) it was 37% 
appropriate (100-63).  
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Post-workout IF > 15 grams  100% 
IF <15 grams  <100% 
 
If the meal contained 14 
grams of protein it was 93% 
appropriate (14/15)  
Appropriateness of Protein as a Binary Variable 
All timing options IF >90% continuous appropriateness  Yes, Appropriate 
IF <90% continuous appropriateness  No, Not Appropriate 
 
The appropriateness of the meal as a whole was only coded as a binary variable 
and was determined using the percent appropriateness of both carbohydrate and protein. 
If the carbohydrate choice and the protein choice both received an appropriateness 
percent of > 90% as a continuous variable the meal was coded as “Yes, Appropriate.” If 
the carbohydrate choice or the protein choice received anything less than 90% 
appropriate, the meal was coded as “No, Not Appropriate.” Therefore, the 
appropriateness of the meal as a whole was dependent on both the carbohydrate and the 
protein choices individually being appropriate choices.  
Data Analysis 
The frequency counts of the student-athletes regarding purpose and timing of 
eating were also examined. Pre- and post-intervention appropriateness scores that were 
coded as continuous variables (percent) were compared using a repeated measures 
ANOVA. Binary variables representing the appropriateness of carbohydrates, protein, 
and the meal as a whole were analyzed using a McNemar test.   
RESULTS 
Table 4-5 shows the characteristics of student-athletes who visited the Fueling 
Station at least once and filled out the Qualtrics Survey both at baseline and again post-
intervention. Of 371 total student-athletes at Utah State University, 77 (21%) visited the 
Fueling Station and filled out the Qualtrics Survey at least once both pre- and post-
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intervention. Of those 77, members of the track and field team were the majority (48% 
and 13% respectively) followed by cross country and volleyball (14% and 9% 
respectively). The sample was fairly split between male (N=35) and female (n = 42) 
student-athletes. 
Table 4-5: Athletes who Visited the Fueling Station and Filled out the Qualtrics Survey 
both Pre- and Post-intervention 
Team # Of First Visits to 
the Fueling Station 
(male, female)  
Percent of team 
represented 
Percent of total 
first visits 
Basketball 1 (0, 1) 4% 1% 
Cross Country 11 (6, 5)  30% 14% 
Football 3 (3, 0) 3% 4% 
Golf 1 (1, 0) 1% 1% 
Gymnastics 3 (0, 3) 14% 4% 
Tennis 2 (1, 1) 12% 3% 
Track 37 (18, 19) 49% 48% 
Field Events 10 (6, 4) 38% 13% 
Soccer 2 (0, 2) 7% 3% 
Softball 0  0% 0% 
Volleyball 7 (0, 7) 47% 9% 
Total 77 (35, 42)  100% 
 
Table 4-6 demonstrates the differences between student-athletes who completed 
the survey at baseline and student-athletes who completed the survey both at baseline and 
post-intervention and were included in data analysis. A total of 32 student-athletes only 
completed the survey at baseline and were not included in data analysis. The 32 student-
athletes missing from the post-intervention data were not significantly different from the 
student-athletes who completed the survey during both data collection periods in terms of 
gender, purpose of eating, or average grams of carbohydrates consumed during the first 
visit. They were, however different in terms of team members represented, weight, and 
average grams of protein consumed during the first visit.  
 66 
Table 4-6: Characteristics of Student-Athletes who Visited the Fueling Station both Pre-
and Post-Intervention (paired) vs. Student-Athletes who only visited the Fueling Station 
Pre-intervention (baseline) 
 Provided paired 
data (n = 77) 
Provided only 
baseline data (n = 32) 
P-Value 
Gender 
   Male 











   Basketball 
   Cross Country 
   Football 
   Golf 
   Gymnastics 
   Tennis 
   Track 
   Field Events 
   Soccer 
   Softball 





































Purpose of Eating  
   Pre-workout fuel 
   Post-workout recovery 
   Hunger 
















Weight in pounds 151 (35) 181 (53) .001 














All continuous variables (Weight in pounds, Grams Carbs Consumed, and Grams Protein 
Consumed) were analyzed using a One-Way ANOVA and recorded as mean (standard 
deviation). All binary variables (Gender, Team, Purpose of Eating) were analyzed using a 
Chi-Square test and recorded as frequency (percent).  
 
Table 4-7 shows the purpose and timing of eating for student-athletes visits to the 
Fueling Station. The majority of athletes visited the Fueling Station post-exercise for 
refuel and recovery (28%) followed by 30 minutes pre-exercise and 1-hour pre-exercise 
(14% and 10% respectively).  
Table 4-7: Student-Athletes Reported Timing of Eating at the Fueling Station  
Reported Timing of Meal # Of Student-Athletes 
First Visits 
Percent of Total 
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0-2 hrs. post-workout 31 40% 
30 min. pre-workout 15 19% 
1 hr. pre-workout 11 14% 
2 hrs. pre-workout 7 9% 
3 hrs. pre-workout 4 5% 
4 hrs. pre-workout 9 12% 
 
Table 4-8 shows the average appropriateness score in terms of percent 
appropriateness of the student-athletes carbohydrate and protein choices at baseline and 
post-intervention. On average student-athletes made a 61.7% appropriate carbohydrate 
choice at baseline and a 64.9% appropriate carbohydrate choice post-intervention. 
Student-athletes made an 85.5% appropriate protein choice on average at baseline and an 
84.2% appropriate choice post-intervention.  
Table 4-8: The Average Appropriateness Scores as a Continuous Variable (percent) of 
Student Athletes Carbohydrate and Protein Choices Pre- and Post-intervention.  
 Baseline Post-intervention 
Mean Carbohydrate 
Appropriateness Score 
61.7% (30) 64.9% (32) 
Mean Protein 
Appropriateness Score 
85.5% (31) 84.2% (33) 
Repeated Measures ANOVA: Carbohydrate (p = .498) Protein (p = .774) 
 
Figure 4-1 shows the change in binary appropriateness scores of student-athletes 
carbohydrate, protein, and meal choices both at baseline and post-intervention. Of the 77 
student-athletes, the majority made inappropriate carbohydrate choices both pre- and 
post-intervention (n = 56 (74%) pre-intervention; n = 48 (63%) post-intervention). The 
number of athletes who made an appropriate carbohydrate choice increased by 8 after the 
FSE (n = 20 (26%) pre-intervention, n = 28 (37%) post-intervention) (p = .169).  
Most athlete made appropriate protein choices both pre- and post-intervention (n 
= 61 pre-intervention, n = 60). The number of athletes who made an inappropriate protein 
choice increased by 1 after the FSE (p = 1.00).  
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In regards to the athlete’s meal as a whole, the majority made an inappropriate 
choice both pre- and post-intervention (n = 59 (78%) pre-intervention, n = 50 (66%) post-
intervention). The number of athletes who made an appropriate meal choice increased by 
9 after the FSE (p = .093).  
Figure 4-1: Percent of Student-Athletes who had Appropriate or Not-appropriate 
Carbohydrate, Protein, and Meal Choices Pre- and Post-intervention Coded as a Binary 
Variable 
Chi Square McNemar Test: Carbohydrate (p = .169), Protein (p = 1.00), Meal (p = .093)  
 
Figure 4-2 illustrates how many student-athletes reported noticing the FSE and 
making dietary changes based off of what they learned. Of the 77 student-athletes who 
visited the Fueling Station both pre- and post-intervention, 54 indicated that they noticed 
the FSE (93%). A total of 25 student-athletes indicated that they made changes in their 
diet and/or the way they fueled for performance based on what they learned from the FSE 






















Pre - Appropriate Pre- Not Appropriate Post - Appropriate Post-Not appropriate
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Figure 4-2: Number of Student-Athletes who Noticed the Fueling Station Education and 
made Dietary Changes 
 
Figure 4-3 illustrates what delivery methods of the FSE student-athletes found 
most helpful. Of the 77 student-athletes who visited the Fueling Station both pre- and 
post-intervention, 37 indicated that they found the table-top posters to be the most helpful 
(48%). The Food Posters hanging on the Fueling Station wall were reported as the most 
helpful component of the education by 34 student-athletes (44%).  
Figure 4-3: The Delivery Methods of the Fueling Station Education that Student-Athletes 













Did you notice the nutrition education that was
provided via posters and/or social media the past 3
week?
Did you make any changes in your diet and/or the way
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Of the 77 student-athletes that visited the Fueling Station at least once both pre-
and post-intervention, 93% said that they noticed the Fueling Station Education that was 
delivered the previous three weeks and 44% stated that they made dietary changes based 
on what they learned. That being said, there were no significant changes in the 
appropriateness of the student-athletes meal choices at the Fueling Station after the FSE 
was implemented. No changes were observed in appropriateness based on grams of 
carbohydrate consumed per kilogram nor grams of protein consumed.  
The results from this study reveal that the FSE did not improve the 
appropriateness of the student-athlete’s choices at the Fueling Station at least as measured 
in the way indicated here. There are no current studies that measure the appropriateness 
of athletes fueling behaviors pre- and post-exercise in terms of grams macronutrient 
consumed per kilogram, which is how the recommendations are defined1. Studies 
observing athletes’ nutrition behaviors typically use perceptions reported by the 
participants via surveys and/or diet records and examine athletes’ total daily diet, not the 
pre- and post-workout meal specifically4-6. Other studies use anthropometric 
measurements and BMI as markers for changes in dietary intake4,5,8. This study was 
unique in that it collected exact amounts of food selections taken from the Fueling Station 
by the athlete (eliminating many of the limitations that come with self-reported food 
records) and assessed athletes fueling techniques based on how the current 
recommendations are defined (grams macronutrient consumed per kilogram body weight 
per hour before or after exercise1).  
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The FSE was different than other education interventions created and used in 
studies that evaluate effective ways to educate student-athletes about sports nutrition 
concepts. Education Interventions used in other studies required much more resources. 
For example, one study created a sports nutrition booklet, which provided an overview of 
basic sports nutrition topics that they gave to athletes to follow along during 1-2-hour 
long lecture sessions and group discussions every week for seven weeks16. A study with a 
similar design covering similar topics, started with a 90-minute lecture followed by small 
discussion groups every three weeks for 12 weeks15. Another study implemented online 
videos and small-group lessons on an overall healthy diet and including vegetables in a 
freshman credited class at the university17. One more study utilized a life-skills credited 
course at a university to deliver nutrition education to athletes that included a lecture, 
discussion, food demonstrations, and hands-on group work18.  
What these studies have in common is time spent in small group settings with 
athletes face-to-face where athletes can participate in discussion, and hands-on-learning. 
However, none of these studies were able to deliver the education to all of the University 
sanctioned athletes at the same time. They also required additional time out of the 
student-athletes busy schedules to participate in the education, which is not always 
feasible. The design of the FSE was unique in that it required little resources and was 
able to reach all sanctioned student-athletes at the same time in the Fueling Station that 
many athletes visit daily. The FSE also provided targeted nutrition information for the 
intended outcome, specifically to help athletes make appropriate pre- and post-workout 
food selections in the Fueling Station, whereas the other studies provided an overview of 
sports nutrition topics.  
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There are many limitations of this study, however, that could explain why no 
significant differences were seen post-education intervention. First, the number of 
student-athletes who visited that Fueling Station and completed the Qualtrics Survey (77) 
was significantly lower than the total number of student-athletes at USU (21%) as well as 
the total number captured in chapter two (273). Because of this, not all teams were 
represented well. Most of the student-athletes in this sample were members of the track 
and field team (61%). Complications with the Qualtrics survey on the iPads were noticed 
during both data collection weeks and were closely monitored. The survey link kept 
changing back to an old version even when search history was cleared. While this was 
closely monitored by Fueling Station staff, data could have been lost. However, data in 
chapter 2 were collected over a four-week period and the average number of first visits in 
one week was 68, which is more consistent with the sample in this chapter. This indicates 
that a majority of the student-athletes may not even visit the Fueling Station every week. 
If so, many of the student-athletes in this sample may have not attended the Fueling 
Station all three weeks of the FSE and been exposed to all that the education had to offer.  
The Qualtrics Survey offers other limitations as well. Student-athletes 
occasionally take food from the Fueling Station for later use, yet fill out the survey 
indicating that they ate those foods for the workout they are on their way to. The survey 
was re-worded to ask student-athletes to select what foods they ate rather than what they 
took, to help prevent this, however many student-athletes may still be confused. Student-
athletes are often in a hurry grabbing foods from the Fueling Station and may miss 
answering some questions on the survey or mistakenly answer incorrectly as well.  
 73 
Third, while student-athletes change in appropriateness was evaluated between 
their pre-intervention meal choice and post-intervention meal choice, their purpose of 
eating may have not been the same for each of those visits. For example, their pre-
intervention choice could have been a post-workout meal, while their post-intervention 
choice could have been 30 minutes pre-workout. There is potential that student-athletes 
often make appropriate post-workout choices but struggle with the pre-workout meal and 
an accurate change in the appropriateness of their meal for the exact timing was not 
captured.  
The length of the FSE may have also impacted the results. As mentioned earlier, 
many student-athletes may not be visiting the Fueling Station at least once every week, 
therefore many of the student-athletes who visited the Fueling Station during data 
collection weeks may not have been present during one or more of the weeks of the 
education. Education topics were covered over the period of one-week, therefore if a 
student-athlete didn’t visit the Fueling Station once during one of those weeks, they 
would have missed all of the material for that topic. Most studies assessing effectiveness 
of nutrition education interventions saw improvements when the intervention was from at 
least 7 weeks to 12 months15,16-18.  
 The interactive component of the FSE was largely via Instagram. A lot of current 
student-athletes did not follow the Instagram page before this study. A number of 
student-athletes followed the page during the weeks of the FSE, however, the majority of 
current athletes still were not following. Only 11 student-athletes of the 77 included in 
this study indicated that the Instagram component was helpful. This was likely due to the 
fact that most student-athletes weren’t accustomed to interacting with the page prior to 
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this study. Perhaps if the FSE would have continued over a longer period of time, 
allowing student-athletes to gain more exposure to the Instagram page and other delivery 
methods in the Fueling Station, student-athletes would have gained more from it.  
While no significant differences were seen in appropriateness of student-athletes 
meal choices after implementing the FSE, results of this study provide great insight into 
the patterns of this population in a Division I Fueling Station. The Qualtrics survey on the 
iPads was able to collect the exact macronutrient distribution of student-athletes meal 
choices for their purposed timing of eating for performance. We were also able to assess 
the appropriateness of their choices in terms of grams/kilogram, which is how current 
sports nutrition recommendations are expressed. The Fueling Station provides a setting 
where nutrition behaviors of all teams can be assessed and where all teams can be 
exposed to nutrition education with minimal resources required. Further research 
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GENERAL DISCUSSION AND IMPLICATIONS 
This research is unique as there are no published studies assessing effectiveness of 
education interventions on student-athlete nutrition behavior change in a Fueling Station 
setting. Fueling Stations have become very common facilities among Division I 
Universities across the nation providing student-athletes with convenient nutrient-dense 
pre- and post-workout meals. The Fueling Station setting reaches many of the student-
athletes from across all teams in a given day, making it an ideal setting for nutrition 
education delivery. The effect of these facilities on student-athletes and whether or not 
they are achieving their intended purpose of fuel and recovery is widely unknown as no 
published studies have examined it. Therefore, the purpose of this study was to examine 
patterns of use in a Fueling Station, create a nutrition education intervention to be 
delivered in this setting, and examine appropriateness of student-athletes pre-and post-
workout food selections before and after implementing the education intervention. 
The Fueling Station Education (FSE) was created to address the gaps in nutrition 
knowledge and behaviors from prior research of this population at USU. Many collegiate 
athletes misunderstand the role of macronutrients in fueling for recovery and 
performance and struggle making appropriately timed food1. The FSE covered the topics 
of carbohydrate, protein, and building a performance plate to provide student-athletes 
with the information needed to make appropriate pre- and post-workout food selections 
as is the purpose of the Fueling Station. Most studies assessing nutrition education 
interventions teach an overview of many sports nutrition topics, which include a 
macronutrient and timing component but that is not the main focus2-4. The FSE was 
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targeted only on the topics of appropriately timed intakes of macronutrients since that is 
the purpose of the Fueling Station and the nutrition behavioral outcomes assessed in this 
study.  
Constructs from SCT provided the basis of the FSE delivery methods. While 
many studies have demonstrated an increase in nutrition knowledge, few show increases 
in nutrition behavior change, which is the ultimate goal. SCT has been effectively used in 
an abundance of research studies that assess behavior change outcomes from education 
models, however it has not been used extensively in nutrition research2,5-11. For example, 
a nutrition study incorporated four SCT-based cooking workshops for student-athletes 
involving recipe demonstrations and hands-on food preparation activities, found that self-
efficacy for food selection significantly increased (p =.002), all participants reported 
feeling more comfortable cooking, and 86% reported planning on making the recipes 
again post-intervention2.  Whether or not participants actually did cook more at home was 
not measured. Future researchers should expand on these ideas of using SCT in educating 
student-athletes and measuring their actual nutrition behaviors, rather than just 
perception, as was done in this study.  
We are currently living in the era of social media and most collegiate and 
professional athletes participate on these platforms for a variety of reasons such as 
building their personal brand and connecting with fans and stakeholders12. Studies have 
observed that this population often looks to social media for their nutrition information as 
well11. This study was unique in that it combined the use of SCT constructs as well as 
social media (Instagram) in the delivery of the nutrition education intervention to relate-
to, focus, and increase nutrition self-efficacy of student-athletes. Interestingly however, 
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only 14% of athletes selected social media as being the most influential component of the 
FSE. One possible explanation is that the social media page was not actively being used 
regularly prior to this study and many athletes did not already follow it. Studies assessing 
effective use of social media in education interventions observe positive outcomes when 
participants are actively engaged with the platform, whereas many were not engaged with 
the Instagram page in this study10. Perhaps, given more time to follow the Instagram page 
and interact with it, a larger number of athletes would have found it more valuable.  
Other considerations using Instagram for education include the complexity of 
concepts taught on the app as well as participant experience with the app. For example, a 
researcher created an Instagram account to teach English to Arabic speaking countries 
and gained more than 48,000 followers. His followers indicated that they found the app 
most helpful in learning simple rather than complex concepts13. Another study using 
Instagram to teach the English language found that experienced Instagram users used 
Instagram for English learning purposes at a higher level than those who were less 
experienced with the app14. This suggests that athlete’s that are more experienced 
Instagram users may use the app to learn sports nutrition concepts at a higher level and 
find it more valuable than those who aren’t as experienced. In a sample of 99 university 
students using the app, again, to learn English, 35% did not have an Instagram account 
before the project and 15% had an account but did not use it15. There are no published 
studies assessing how many NCAA Division I student-athletes interactively use 
Instagram for learning purposes, however another possible explanation for the little 
engagement with the Instagram page in this research could be that a portion of the 
student-athletes either did not have an account or did not actively use it.  
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While the FSE was unique in utilizing the SCT and social media platform, it was 
limited in time. Perhaps if the FSE would have continued long enough to engage more 
student-athletes on Instagram, and provide more exposure to nutrition topics in the 
Fueling Station to athletes who do not visit on a daily basis, it would have been more 
effective. The SCT constructs that were most effective in most studies were self-efficacy 
and observational, hands-on learning7,8. This study could have included more 
observational learning using the Fueling Station prep table, Television, and/or Instagram. 
Since student-athletes have very busy schedules, incorporating a time for a food 
demonstration or nutrition presentation isn’t always feasible. However, food 
demonstrations could be recorded and displayed on the Fueling Station Television or 
Instagram page. Fueling Station staff could also make samples of pre- or post-workout 
snack ideas and distribute at the Fueling Station prep table. These ideas would 
incorporate more of the observational and hands-on learning constructs of the SCT.  
The sample size of this study was also quite low compared to the number of 
athletes recruited. The number of student-athletes who visited the Fueling Station at least 
once over a four-week period in prior research in this Fueling Station was 273, whereas 
the sample size represented over a one-week period pre- and post-education was 77. This 
indicates that not all student-athletes visit the Fueling Station every week. Perhaps if data 
were collected over a four-week period both pre- and post-education, a better 
representation of athletes would be pictured.  
Future researcher in this area should consider increasing the data collection period 
to four weeks pre- and post-intervention to get a better representation of the population 
visiting the Fueling Station. Increasing the length of the education intervention should be 
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considered as well, to fill the remaining weeks in-between data collection periods of the 
given semester. Conducting this study over the course of an entire semester (four weeks 
of baseline data collection, about 10 weeks of education, and four week of post data 
collection) may be more effective in allowing enough time for behavior changes to occur. 
This would provide more exposure to education topics for student-athletes who do not 
visit the Fueling Station every day or every week. It would also allow more time for 
student-athletes to familiarize and engage with the Instagram page.  
A longer education and data collection period would allow more time for student-
athletes to absorb the information and try making changes in their fueling techniques. It is 
possible that behavior change wasn’t observed in the time frame analyzed, however 
athletes could have made changes in their fueling techniques post-data collection or even 
outside of the Fueling Station. A follow-up study could measure this by having student-
athletes keep a food diary or answer a few survey questions regarding nutrition behavior 
outside of the fueling station during the collection period. Results from this study indicate 
that student-athletes consume about 467 calories during each visit to the Fueling Station 
on average, which accounts for a small portion of their total daily intake. There is 
potential that student-athletes made dietary changes at Training Table or when fueling at 
home. Lastly, future researchers should consider incorporating more hands-on and 
observational learning components to the education intervention, since these SCT 
constructs were found most effective in other research and were lacking in this study.  
Despite the fact that student-athlete’s food selections in the Fueling Station did 
not significantly improve after the FSE, this research provides important information on 
patterns of use in Division I University Fueling Stations. Further research assessing 
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effectiveness of education models promoting behavior change in this setting is needed. 
Nutrition is an important determinant of performance, prevention of injury, and overall 
health for collegiate athletes. Due to student-athletes increased nutritional needs, busy 
schedules, and lack of nutrition knowledge, it is vital that Fueling Stations are able to 
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Appendix 3: Nutrient Database (ND) of Fueling Station Food Selections 





Cottage cheese, 2% 110 grams 89.1 11.49 5.24 2.5 
Pineapple, fresh, chunks 147 grams 73.5 0.79 19.29 0.18 
Carrots, baby, fresh 126 grams 51.85 1.48 11.85 0 
Broccoli florets, fresh 63 grams 17.64 1.88 3.19 0.22 
Mandarin orange, canned, 
in juice, drained 95 grams  36.1 0.71 8.94 0.04 
Peaches, yellow cling, 
canned, in fruit juice, 
sliced 111 grams  53.71 0 13.43 0 
Hummus, roasted red 
pepper 38 grams  95 2.71 5.43 6.79 
Black beans, canned 28 grams  23.69 1.51 4.74 0.11 
Salsa, medium Pico de 
Gallo, chunky 34 grams  10.97 1.1 2.19 0 
Salsa, Pico de Gallo 30 grams  6.61 0.26 1.59 0.07 
Guacamole, classic 31 grams  50 1 3 4.5 
Peanut butter, creamy 36 grams  213.75 7.88 9 18 
Plums, fresh, 2 1/8" 117 grams  53.82 0.82 13.36 0.33 
Chips, pita, Simply Naked 
42.5 
grams 197.32 4.55 28.84 7.59 
Pretzels, classic style, 
braided twists 
56.7 
grams 222.75 4.05 44.55 2.02 
Tortilla chips, sweet potato 42 grams  210 3 27 10.5 
Popcorn, white cheddar 
28.3 
grams 161.71 3.03 14.15 10.11 
Bar, blueberry vanilla & 
cashew, Fruit & Nut 1 each 190 4 23 10 
Bar, peanut butter dark 
chocolate, Plus, with 
protein 1 each  200 7 17 13 
Milk, 1% 1 cup 102.48 8.22 12.18 2.37 
Milk, low-fat, chocolate, 
with vitamins A & D 1 cup  155 8.65 24.65 2.5 
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Crackers, original, 
Goldfish 21 grams  98.07 1.98 13.82 3.87 
Kiwi, fresh, 2" 61 grams 37.21 0.7 8.94 0.32 
Apple, fresh, small, 2 3/4" 199 grams  103.48 0.52 27.48 0.34 
Nectarine, fresh, medium, 
2 1/2" 1 each 62.48 1.51 14.98 0.45 
Pears, Bartlett, fresh 279 grams 175.77 1.09 41.88 0.45 
Grapes, seedless, red, fresh 172 grams 0 2.02 30.35 0 
Cucumber, fresh, with 
skin, sliced 68 grams  10.2 0.44 2.47 0.07 
Banana, fresh, large, 8" to 
8 7/8" 1 each 121.04 1.48 31.06 0.45 
Almond milk, original 1 cup 60 1 8 2.5 
Orange, fresh, large, 3 
1/16" 1 each 86.48 1.73 21.62 0.22 
Avocado, fresh 1 each 321.6 4.02 17.15 29.47 
Egg, hard boiled, large 2 each 155 12.58 1.12 10.61 
Snack mix, Chex 49 grams 209.72 4.33 37.09 4.9 
Baking chips, semisweet 
chocolate, mini 18 grams  86.4 0.76 11.5 5.4 
Chicken white meat, Just 
Chicken, cooked 93 grams 120.35 27.35 0 1.64 
Coconut, dried, shredded, 
unsulfured, unsweetened 7 grams 46.67 0.47 1.87 4.67 
Chia seeds, organic 10 grams  49.38 1.41 4.23 3.17 
Flax seeds, brown 12 grams 60 2.4 4.2 4.2 
Cashews, salted, roasted 19 grams 115.36 3.39 5.43 9.5 
Apple, dried, diced, 
unsulfured 37 grams 137.04 0 35.63 0 
Banana chips 18 grams 93.42 0.41 10.51 6.05 
Cranberries, Craisins, 
dried, sweetened 21 grams 68.25 0 17.32 0 
Sunflower seeds, salted, 
roasted, kernels 12 grams 76 3.6 1.6 6 
Raisins, golden 16 grams 52 0.4 12.4 0 
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Blueberries, dried, whole 23 grams 74.75 0.57 17.82 0 
Almonds, blanched, 
slivered 14 grams  79.33 3.27 3.27 7 
Mango, dried, sweetened 30 grams  95.7 0.73 23.57 0.35 
Cherries, Montmorency, 
tart, dried, whole 26 grams 84.5 0.65 20.8 0 
Cream cheese, garden 
vegetable 1 ounce 73.16 1.83 0.91 6.4 
Greek Yogurt Cream 
Cheese 1 ounce 60 4 3 4 
Jam, strawberry 14 grams 35 0 9.1 0 
Jam, concord grape 14 grams 35 0 9.1 0 
Cheese, mozzarella, string, 
low moisture part skim 1 each 80 7 0 6 
Cheese, cheddar, mild, bar 21 grams 82.5 5.25 0 6.75 
Fruit puree, peach mango, 
Fruit Burst Squeezers 62 grams 54.67 0.68 12.99 0 
Fruit puree, strawberry, 
Fruit Burst Squeezers 62 grams  54.67 0 13.67 0 
Applesauce, strawberry 
1 
container 90 0 23 0 
Applesauce, natural, 
individual, no sugar added 
1 
container 50 0 12 0 
Oatmeal, instant, apple & 
cinnamon, dry, individual 
cup 39 grams 145.12 3.63 29.93 1.81 
Oatmeal, instant, cinnamon 
spice, dry 1 packet 158.67 4.47 32.04 2.19 
Oatmeal, instant, maple 
brown sugar, dry 1 packet 150 4 31 2 
Oatmeal, instant, regular, 
dry 1 packet 100 4 19 2 
Oatmeal, instant, regular, 
dry 40 grams 142.86 5.71 27.14 2.86 
Yogurt, Greek, vanilla, 
nonfat 
1 
container 120 13 16 0 
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Yogurt, Greek, raspberry, 
fruit on the bottom, nonfat 
1 
container 130 12 19 0 
Yogurt, Greek, strawberry, 
fruit on the bottom, nonfat 
1 
container 120 12 19 0 
Yogurt, Greek, blueberry, 
fruit on the bottom, nonfat 4 ounces 98.28 9.07 14.36 0 
Yogurt, Greek, mango, 
fruit on the bottom, low-fat 
1 
container 140 11 18 3 
Yogurt, Greek, peach, fruit 
on the bottom, nonfat 
1 
container 120 12 19 0 
Yogurt, Greek, key lime, 
traditional 
1 
container 160 11 18 4.5 
Yogurt, Greek, coconut 
vanilla, traditional 
1 
container 160 11 18 4.5 
Granola, oats 'n honey 
crunch 0.25 cup 120 2 19 4.5 
Granola, with raisins, low-
fat 0.66 cup 228.6 5.4 48.06 3.12 
Cereal, frosted, Spooners, 
mini 1 cup 190 5 45 1 
Cereal, cinnamon, Chex, 
gluten free 0.75 cup 120 1 25 2 
Cereal, red berries, Special 
K 1 cup 110.98 1.95 27 0.4 
Cereal, honey nut, 
Cheerios, with whole grain 
oats, gluten free 0.75 cup 110 2 22 1.5 
Sunflower Whole Wheat 
Bread 57 grams 147 6 29 2 
Cinnamon Drop Bread 57 grams 180 5 36 2 
Multi-Grain Bread 57 grams 137 5 28 1 
Pita Bread 90 grams 260 7 43 7 
Bagel, cinnamon sugar 1 each 320 9 59 6 
Bagel, cinnamon raisin 1 each 290 10 61 1 
Bagel, plain 1 each 310 11 64 1 
Bagel, cranberry 1 each 290 10 61 1 
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Bagel, sesame 1 each 290 10 54 3 
Bagel, blueberry 1 each 290 10 60 1 
Mixed nuts, extra fancy 56 grams 335.8 9.88 11.85 31.6 
Apple, freeze dried 40 grams 137.2 0 37.73 0 
Crazy Hazy Trail mix 1 bag 281.32 6.12 26.1 17.8 
Black Bean Hummus 
1 
container 44.58 1.58 5.08 2.31 
Ranch 
1 
container 25.3 3.85 1.36 0.15 
Tuna Salad 
1 
container 85.62 15 2.87 0.62 
Pretzel Power-up Mix 1 bag 218.24 4.27 23.27 13.76 
Parfaits 
1 
container 118.28 10.86 18.26 0 
Yo-go Party Mix 1 bag 320.75 7.17 25.26 23.21 
Pea pods, sugar snap, fresh 74 grams 31.08 2.07 5.59 0.15 
Cauliflower florets, fresh 71 grams 17.75 1.36 3.53 0.2 
Bell pepper, red, fresh, 
sliced 39 grams 12.09 0.39 2.35 0.12 
Bell pepper, green, fresh, 
sliced 39 grams 7.8 0.34 1.81 0.07 
Bell pepper, yellow, fresh, 
strips 39 grams 10.53 0.39 2.46 0.08 
Strawberries, freeze dried 16 grams 61.03 1.22 13.43 0 
Energy Bites 2 each 156.76 4.45 15.33 9.79 







Appendix 4: Educational Wall Posters 
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Appendix 7: Educational Television PowerPoint Presentation  
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